
 
 

N61165.AR.004232
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CORRECTIVE MEASURES STUDY WORK PLAN RATIONALE FOR NO FURTHER ACTION
SOLID WASTE MANAGEMENT UNIT 38 (SWMU 38) ZONE A WITH TRANSMITTAL  CNC

CHARLESTON SC
2/15/2001

NAVFAC SOUTHERN



CORRECTIVE MEASURES STUDY WORK PLAN 

Charleston Naval Complex 
North Charleston, South Carolina 

SUBMITTED TO 
U.S. Navy Southern Division 
Naval Facilities Engineering Command 

February 2001 

Revision 0 
Contract N62467-99-C-0960 



o 
~ 
o 
c 

~ 

"" -

CORRECTIVE MEASURES STUDY WORK PLAN 

Charleston Naval Complex 
North Charleston, South Carolina 

SUBMITTED TO 
U.S. Navy Southern Division 
Naval Facilities Engineering Command 

PREPARED BY 
CH2M-Jones 

February 2001 

Revision 0 
Contract N62467-99-C-0960 



Mr. John Litton, P.E. 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL. FACfl.ITIES e.lGINEERING COMMAND 

P.O. BOX 190010 

2155 EAGLE ORIVE 

NORTH CHARLESTON, S.C. 2941N010 

Director, Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

5090111 
Code 18713 
15FebOl 

Subj: SUBMITTAL OF CORRECTIVE MEASURES STUDY WORK PLAN FOR SOLID 
WASTE MANAGEMENT UNIT 38 

Dear Mr. Litton, 

The purpose of this letter is to submit the Corrective Measures Study Work Plan (Revision 0) for 
Solid Waste Management Unit (SMWU) 38 located at the Charleston Naval Complex. The work 
plan is submitted to fulfill the requirements of condition IV.E.2 of the RCRA Part B permit 
issued to the Navy by the South Carolina Department of Health and Environmental Control and 
the U.S. Environmental Protection Agency (EPA.) 

This document and the proposed rationale for no further action were discussed by the Charleston 
Naval Complex BRAC Cleanup Team. CH2M Hill has distributed the document under separate 
cover letter. Appropriate certification is provided under that correspondence. We request that 
the Department and the EPA review this document and provide comments or approval whichever 
is appropriate. 

If you should have any questions, please contact Matthew Humphrey or myself at (843) 743-9985 
and (843) 820-5551 respectively. 

Copy to: 
SCDHEC (4) 
USEPA (Drum Spariosu) 
CSO Naval Base Charleston (Matt Humphrey) 
CH2M-Hill (Dean Williamson) 

Sincerely, 

~~_~~o--
ROBERT A. «AR'R'EL-( JR., P.E. 
Environmental Engineer 
BR_A.C Division 



e CH2MHILL ... 
February 14, 2001 

John Litton, P.E. 
Director 
Division of Hazardous and Infectious Wastes 
South Carolina Department of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

Dear Mr. Litton: 

CH2M HILL 

3011 S.w. Williston Road 

Gainesville, FL 

32608-3928 

Mailing address: 

PO. Box 147009 

Gainesville, FL 

32614-7009 

Tel 352.335.7991 

Fax 352.335.2959 

Enclosed please find four copies of the Corrective Measures Study (CMS) Work Plan
Source Area Delineation for SWMU 38, Zone A, at the Charleston Naval Complex (CNC). 
This report has been prepared pursuant to agreements by the CNC BRAC Cleanup Team for 
completing the RCRA Corrective Action process. 

Please contact me if you have any questions or comments. 

Sincerely, 

Dean Williamson, P.E. 

xc: T5JIlY Hunt/Navy, w / att 
---Rob Harrell/Navy, w / att 

Mih;r Mehta/SCDHEC 
Gary Foster / CH2M HILL w / a tt 
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Certification Page for the Corrective Measure Study Work Plan 
- Source Area Deiineation for SWMU 38, Misceiianeous 
Storage, North of Building 1605, Zone A 

I, Dean Williamson, certify that this report has been prepared under my direct supervision. 
The data and information are, to the best of my knowledge, accurate and correct, and the 
report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

Temporary Permit No. T2000342 

<2%~A~~ 
Dean Williamson, P.E. 

'7 /c;J~'/,/. 
------(.. -f-----!- ( • -~ . 

I ( Date 

III 
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Acronyms and Abbreviations --- 1 -' 

~ ... 
'"" -. 2 AOC area of concern .,.; 

"" "" 3 BCT BRAC Clean-Up Team -. 
.." 4 BEQ benzo(a)pyrene equivalent :;; 
:) 

5 BRAC Base Realignment and Closure Act 

,"" 6 CA corrective action ... 
"'" 7 CMS Corrective Measures Study ,.. 
"'" - 8 CNC Charleston Naval Complex 
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w ... 10 
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1 Acronyms and Abbreviations, Continued 

2 NAVBASE Naval Base 

3 Navy United States Navy 

4 NFA no further action 

5 OWS oil/water separator 

6 PAH polynuclear aromatic hydrocarbon 

7 PCB polychlorinated biphenyl 

8 PPE personal protective equipment 

9 PVC polyvinyl chloride 

10 RA risk assessment 

11 RAB Restoration Advisory Board 

12 RBC risk-based concentration 

13 RC reference concentration 

14 RCRA Resource Conservation and Recovery Act 

15 RFA RCRA Facility Assessment 

16 RFI RCRA Facility Investigation 

17 SCDHEC South Carolina Department of Health and Environmental Control 

18 SOUTHDIV Southern Division Naval Facilities Engineering Command 

19 SSL soil screening level 

20 SUPSHIP Supervisor of Shipbuilding, Conversion, and Repair 

21 SWMU solid waste management unit 

22 TPH total petroleum hydrocarbon 

23 UST underground storage tank 

24 VOC volatile organic compound 
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1 1.0 Introduction 

eMS WORK PlAN SWMU 38, MISCELLANEOUS STORAGE, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBURARY 2001 

2 In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

3 closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

4 closure and transition of property to the community. The Charleston Naval Complex (CNC) 

5 was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

6 NA VBASE on April 1, 1996. 

7 CNC Corrective Action (CA) activities are being conducted under the Resource Conservation and 

9 (SCDHEC) is the lead agency for CA activities at the site. All RCRA CA activities are performed 

10 in accordance with the Final Permit (Permit No. SCO 170 022 560). 

11 In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

12 and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

13 document the basis for a Corrective Measures Study Work Plan (CMS WP) at Solid Waste 

14 Management Unit (SWMU) 38 in Zone A of the CNC. 

15 1.1 Background and Summary for Corrective Measures Study 
16 Work Plan 
17 As part of RCRA CA activities, a RCRA Facility Investigation (RFI) report was finalized for 

18 Zone A (EnSafe Inc. [EnSafe), 1998). Zone A is located in the northern-most portion of the 

19 CNC on the west side of the Cooper River. It is bounded by the base boundary to the north 

20 and west, the Cooper River to the east, and Noisette Creek to the south. 

21 SWMU 38, Miscellaneous Storage, is located to the north of Building 1605, along the CNC 

22 northern boundary. Figure 1-1 shows the location of SWMU 38 within Zone A; an aerial 

23 view of SWMU 38 and the surrounding area is presented on Figure 1-2. Although little 

24 historical information is available, for approximately 50 years, the site was used as a storage 

25 yard associated with Buildings 1605 and 1604. More recently, the site was used for storage 

26 of empty drums. 

'" 27 The Zone A RFI for SWMU 38 concluded that surface soil chemicals of concern (COCs) at 

"'" -' 28 SWMU 38 included several metals, a polychlorinated biphenyl (PCB), and chlorinated 
-. 
'" 29 pesticides; no COCs were identified. Groundwater COCs at SWMU 38 were identified as 

o 30 metals and chlorinated pesticides . 
. ", 0., 
~ 
...... GNVlOO3674233-RAl1634 .• 
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Completed in October 1998, an interim measure (1M) was conducted by the Environmental 

Detachment Charleston (DET) at SWMU 38 to remove Desticide-contaminated soil from the . . . 
site. The 1M targeted soil containing DDT and DDE concentrations above 6.5 milligrams per 

kilogram (mg/kg), and DDD concentrations greater than 9.2 mg/kg. EnSafe developed 

these values as target media cleanup standards (MCSs) for the DET. The excavation also 

resulted in the removal of a co-located total petroleum hydrocarbon (TPH)-contaminated 

soil. 

8 The DET removed approximately 500 cubic yards of pesticide-contaminated soiL 

9 Confirmatory sampling found that one surface soil sample collected along the fence line 

10 between the CNC and the Hess Oil property had a residual DDT concentration of 50.9 

11 mg/kg, which is above the MCS of 6.5 mg/kg. Additionally, two confirmatory samples 

12 collected along the bottom of the excavation had elevated concentrations of DDD and DDT. 

13 The excavation was terminated because the depth of the excavation was below the top of the 

14 water-bearing zone. The excavated pit was back-filled, leaving behind pesticide-

15 contaminated subsurface soils with concentrations of DDD and DDT above their respective 

16 SSLs. 

17 CH2M-Jones has conducted an additional evaluation of the data collected during the RFI 

18 and 1M, as part of this CMS WP. This evaluation has resulted in the identification of DDD, 

19 DDE, and DDT as COCs for SWMU 38 surface soils. Based on the data collected as part of 

20 the DET's 1M, DDD, DDE, and DDT are COCs for subsurface soil at SWMU 38. Pesticides 

21 were detected in a single monitor well that was subsequently removed; therefore, pesticides 

22 cannot be eliminated as potential COCs without verification of their absence from site 

23 groundwater. 

24 

25 CH2M-Jones has determined that in order to develop a remedial plan for SWMU 38, 

26 additional sampling is necessary to ascertain the extent of the residual pesticide-

27 contaminated soil at SWMU 38. In addition, groundwater samples will be collected to 

28 determine whether pesticides have impacted groundwater. Accordingly, CH2M-Jones has 

29 prepared this eMS WP to describe the proposed sampling and analysis plan for SWMU 38. 

30 1.3 Document Organization 
31 This CMS WP consists of the following seven sections, including this introductory section: 

GNVlOO3674233-RAL 1634 ,., 
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FEBURARY 2001 

1.0 Introduction - Presents the purpose of the eMS WP and background information 

pertaining to the site. 

2.0 Technical Basis and Rationale for Corrective Measures Study - Provides a brief 

overview of the site and previous investigations. 

3.0 Corrective Measures Study Work Plan - Presents details associated with the proposed 

sampling and analysis plan . 

4.0 References - Lists the references used in this document. 

Appendix A contains excerpts from the Zone A RFI. 

Appendix B contains the 1M Completion Report, DET, October 29, 1998. 

Appendix C contains a list of the 27 known oil/water separators (OWSs) at the CNC. 

Tables and figures appear at the end of their respective sections. 
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1 

2 

2.0 Technical Basis and Rationale for 
Corrective Measures Study Work Plan 

3 2.1 Brief Overview of Site and Previous Investigations 
4 The RCRA Facility Assessment (RFA) completed by EnSafe (1998) identified the following 

5 chemicals of potential concern (COPCs) resulting from operations: volatile organic 

6 compounds (VOCs), heavy metals, PCBs, petroleum hydrocarbons, and acids/bases. An RFI 

7 work plan was developed for SWlvf[J 38, which included these COPCs as target analytes. 

8 2.1.1 RFI Status and Conclusions 
9 The status of the Zone A RCRA Facility Investigation Report is final (EnSafe, 1998). Results of 

10 the RFI for SWMU 38 are discussed in Section 10.3 of the Zone A RFI Report. Selected 

11 excerpts from the Zone A RFI are provided in Appendix A of this report to facilitate its 

12 revievv. The excerpts are referred to L"1 speci...fic sections of this report, "'lhere appropriate. 

13 Where the data support a conclusion that deviates from the conclusions in the RFI, the more 

14 recent conclusions are also presented in tills section. 

15 Brief Summary of Soil Results from the Zone A RFI 

16 Surface Soil 
17 During the RFI, results of surface soil analyses were compared to applicable screening 

18 criteria (U.s. Environmental Protection Agency [EPA) Region m residential risk-based 

19 concentrations [RBCs) or background values) for selection of COPCs. 

20 Analytes that exceeded the screening criteria were considered COPCs and were further 

21 evaluated in the Risk Assessment (RA) (Section 10.3.6, Zone A RFI) to determine which of 

22 the parameters were to be considered COCs at SWMU 38. Pages 10.3.63 through 10.3.66, 

23 which include Table 10.3.22 from the RFI, are included in Appendix A-I. This analysis 

24 resulted in the identification of the following COCs for SWMU 38 surface soil: 

~~ • AlUITLinUITL £.CJ 

26 • Arsenic 

27 • Beryllium 

28 • Aroclor 1260 

29 • DDD 

GNlflOO3674233-RAL1634 
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3 Although TPH-diesel range organics (DROs) were not identified as COCs in the RFI report, 

4 they were detected above the screening level (100 mg/kg) at one location within SWMU 38 

5 (A038SB001) at an estimated concentration of 2,400 J Ilg/kg (The use of TPH as a screening 

6 criterion was established during the September 1996 NAVBASE Project Team meeting). The 

7 TPH-contaminated soil in this area was removed along with the pesticide-contaminated soil 

8 during the 1M conducted by the DET; therefore, TPHs are no longer present at SWMU38 at 

9 concentrations above the cleanup level. 

10 Table 2-1 presents a surrunary of th.e surface soil data for COCs identHied Ll1 the RFI for 

11 samples collected in the vicinity of SWMU 38; Figure 2-1 illustrates the sample locations. 

12 Each analyte is discussed in the text that follows. The RA summary and final COC selection 

13 is further discussed in Section 2.2. 

14 Aluminum 
15 Aluminum was detected in seven surface soil samples collected at SWMU 38 (see Table 2-1), 

16 including one SWMU 2 sample (AS02SB003) collected within SWMU 38. Of these, two 

17 sample locations (A038SB004, 16,600 mg/kg; A038SB005, 13,200 mg/kg) were reported 

18 marginally above the Zone A reference value of 12,800 mg/kg, but below the leachability to 

19 groundwater-based soil screening level (SSL) of 555,074 mg/kg. Aluminum is a relatively 

20 non-toxic chemical, as reflected in its residential RBC of 78,000 mg/kg. No samples collected 

21 at SWMU 38 reported concentrations above the RBC. Therefore, aluminum is not identified 

22 as a COC requiring further evaluation . 

. ~. 23 Arsenic 
24 Arsenic was detected in seven surface soil samples collected at SWMU 38 (see Table 2-1), 

25 including one SWMU 2 sample (AS02SB003) collected within SWMU 38. Of these, five 

26 sample locations (A038SB001, 19.8 mg/kg; A038SB002, 21.5 mg/kg; A038SB003, 15.0 

27 mg/kg; A038SB004, 14.3 mg/kg; A038SB006, 15.6 mg/kg) were reported above the Zone A 

28 reference value of 9.4 mg/kg. Figure 10.3.5 from the RFI (included in Appendix A-2) 

29 illustrates the locations of exceedances of arsenic at SWMU 38. The range of concentrations 

30 in the background surface soil samples from Zone A were between 1.4 and 30.1 mg/kg, 

31 with a mean concentration of 13.8 (12.4 following the 1M), indicating that these samples 

32 were all within the background range for Zone A. Therefore, arsenic should not be 

33 considered a surface soil COC at SWMU 38. 

GNlflOO367 42J3.RAL 1634 ,., 
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Beryllium 
Beryllium was detected at a single location (A038SB003, 0.5 J mg/kg) above its RBC of 

0.15 mg/kg (as reported in Table 5.2 of the Zone A RFI [EnSafe, 1998]). The reported 

concentration is an estimated concentration, as indicated by the "]" qualifier. The Zone A 

reference concentration was not determined for beryllium, as more than 90 percent of the 

samples were reported as "non-detect" (below the detection limit of 0.22-0.31 mg/kg); 

however, reference concentrations of 1.34 mg/kg and 0.98 mg/kg were determined for 

Zones Band C, respectively. While these reference concentrations are not applicable to Zone 

A, it can be inferred that the background level of beryllium within the northern portion of 

the CNC is generally greater than the detection limit (0.22 - 0.31 mg/kg). 

The RBC provided in the RFI was based on the October 1997 EPA Region III Risk-Based 

Concentration Table. Since the completion of the Zone A RFI, the RBC for beryllium has been 

increased significantly. The April 2000 EPA Region III Risk-Based Concentration Table lists 

a RBC of 160 mg/kg for beryllium; the Region IX PRG tables list beryllium at 150 mg/kg. 

No samples collected at SWMU 38 reported beryllium concentrations above the more recent 

RBC Therefore, based on the latest RBC, beryllium should be not considered a COC at 

SWMU38. 

PCBs (Aroclor-1260) 
Table 2-1 presents analytical results for Aroclor-1260 in surface soil samples collected at 

SWMU 38. Aroclor-1260 was detected in six surface soil samples collected in SWMU 38. Of 

these, four samples (A038SB006, 500 ~g/kg; A038SB007, 410 ~g/kg; A038SBOll, 720 ~g/kg; 

A038SB012, 1,300 ~g/kg;) were reported above the RBC of 320 ~g/kg for Aroclor-1260, and 

one sample (A038SB012) marginally exceeded the Requirements for PCB Spill Cleanup, 40 CFR 

761.125 (c)(4)(v), of 1,000 ~g/kg (1 ppm, or 1 mg/kg). Figure 10.3.5 from the RFI (included 

in Appendix A-2) illustrates the locations of exceedances of Aroclor-1260 at SWMU 38. The 

presence of PCBs in surface soil is discussed further in Section 2.2. 

Pesticides (DOD, DOE, and DDT) 
Analysis for pesticides in surface soil determined that three pesticides, DDD, DDE, and 

DDT, were above their respective RBCs (DDD: 2,700 ~g/kg; DDE and DDT: 1,900 ~g/kg) in 

the sample collected at A038SB001. in addition, DOD and DDT exceeded their RBCs in 

sample A038SB00301. A second sampling event was conducted to determine the extent of 

pesticide contamination. None of the twelve second-event surface soil samples detected 

pesticides above their respective RBCs. Figure 10.3.5 from the RFI (included in 

GNv\OO3674233-RAL 1634 2·' 
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1 Appendix A-2) illustrates the locations of exceedances of pesticides at SWMU 38. The 

2 presence of pesticides in surface soil is discussed further in Section 2.2. 

3 Subsurface Soil 
4 Subsurface soil samples were collected as part of the RFI at each of the soil boring locations, 

5 except where saturated soils were encountered within the sample interval. Figure 2-1 

6 illustrates the locations of the soil samples evaluated as part of this CMS WP. 

7 Results of subsurface soil analyses in the RFI were compared to applicable screening criteria 

8 (EPA SSLs or background values). Analytes detected in subsurface soils either were not 

9 detected above their respective SSLs in subsurface soil or were not reliably identified in 

10 shallovv groundvvater, indicatin.g that exisfillg soil concentrations are protective of surficial 

11 groundwater. Appendix A-3 provides pages 10.3.28 - 10.3.31, including Table 10.3.8, of 

12 Section 10.3.5.1 of the Zone A RFI. 

13 Concentrations of DDD, DDE, and DDT exceeded their SSLs in one surface soil sample 

14 (A038SBOOl); DDD and DDT were detected in one shallow groundwater monitor well 

15 (A038GWOOl) at SWMU 38 (DDD, 4 of 4 sampling events; DDT, 3 of 4 sampling events). 

16 However, no subsurface samples reported pesticide concentrations above their respective 

17 SSLs in the RFI. The RFI concluded that the isolated detection of these constituents in 

18 groundwater, their apparent absence from subsurface soil, and their fate and transport 

19 properties indicated that they were not present at concentrations sufficient to consider them 

20 COCs in subsurface soil. 

21 Based on these data, the RFI RA did not identify any COCS for subsurface soil at SWMU 38. 

22 Groundwater 
23 Results of the groundwater analyses were compared in the RFI to applicable screening 

24 criteria (EPA Region III residential RBCs or background values). 

25 Analytes that exceeded the screening criteria were further evaluated in the RA (Section 

26 10.3.6, Zone A RFI) to determine which of these parameters were considered COCs at 

27 SWMU 38. Appendix A-4 provides Tables 10.3.6 and 10.3.7 and pages 10.3.63 - 10.3.66 from 

28 the RFI. This analysis resulted in the identification of the following COCs for SWMU 38 

29 

30 

31 

groundwater: 

• Arsenic 

• Thallium 

GNV\OO3674233-RAL 1634 '4 
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Table 2-2 presents a summary of the groundwater COC data for samples collected at SWMU 

38 and Figure 2-2 illustrates the sample locations at the site, Each of the analytes is discussed 

below. 

Arsenic 
Arsenic was detected in nine groundwater samples collected at SWMU 38 (see Table 2-2). Of 

these, three samples, two from the same well, were reported above the Zone A reference 

concentration for shallow groundwater of 7.4 micrograms per liter (I'g/L), compared to the 

October 1996 sample's tnaXllUUlll detected concentration of 14.9 ;.rg/L. The range of 

background concentrations for Zone A shallow groundwater was between 2.6 and 68.1 

I'g/L. Arsenic concentrations in groundwater at SWMU 38 are within the range of 

background concentrations at Zone A Based on these considerations, arsenic should not be 

considered a COC at SWMU 38. 

Tha!!ium 
Thallium was detected in a single groundwater sample (A038GW002, 4.0 J Ilg/L) collected 

at SWMU 38 (see Table 2-2) in December 1995. This concentration is above the MCL (2 

Ilg/L), but it is an estimated concentration, as indicated by the ''}'' qualifier. Thallium was 

not detected in the three subsequent samples collected from the same well between April 

and October 1996. As such, thallium should not be considered a COC in groundwater at 

SWMU38. 

Pesticides (DOD and DDT) 
Analysis for pesticides in SWMU 38 groundwater determined that DDD and DDT were 

above their respective RBCs in one or more samples collected at monitor well A038GWOOl 

(see Table 2-2). Between December 1995 and October 1996, DDD exceeded its RBC in all four 

samples collected at A038GWOOl; DDT exceeded its RBC at the same location in the first 

three samples collected between December 1995 and June 1996. Neither DDD nor 4,4'DDT 

were reported at concentrations above their respective RBCs in any other wells at SWMU 38, 

including monitor well A038GW003. Monitor well A038GW003 is located hydraulically 

downgradient of monitor well A038GWOOl (A038GWOOl was removed during the IM, 

consequently no data were collected after 1996), indicating that migration of pesticides is not 

occurring. EnSafe determined the groundwater flow direction to be toward the southeast, 

GNV\OO3674233-RAL 1634 '·5 
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1 based on the results of groundwater level measurements. Figure 2.8 from the RFl, which 

2 presents a ground'Afater contour rrmp, is LTlcluded in Appendix A-5. 

3 Based on these data, DDD and DDT may be groundwater COCs at SWMU 38. 

4 2.1.2 Interim Measure 
5 After the completion of the RFl, the Southern Division Naval Facilities Engineering 

6 Command (SOUTHDIV) requested an 1M be performed by the Supervisor of Shipbuilding, 

7 Conversion and Repair (SUPSHIP), United States Navy (USN), Portsmouth VA 

8 Environmental Detachment Charleston (SPORTENVDETCHASN). The DET implemented 

9 an 1M to remove pesticide-contaminated soil at SWMU 38. The results of the confirmatory 

10 sampling from the excavation are found in the Completion Report Interim Measure for SWMU 

11 38 (DET, 1998), which is provided in Appendix B. 

12 The objective of the 1M was to reduce soil concentrations of DDT, DDE, and 

13 DDD-contaminated soil by excavating soil near boring locations 038SB001 and 038SB003 

14 until the sampling program indicated, with reasonable confidence, that the concentrations 

15 of the contaminants were below the residentiallirnits specified by EPA Region III. The work 

16 plan (SUPSHIP, March 1997) requested two excavations: one to be located at soil boring 

17 A038SB001, measuring 6' x 6' x 4' deep, and one to be located at soil boring A038SB003, 

18 measuring 6' x 6' x 2' deep (see Figure 2-2 for boring locations). Following the initial 

19 excavation activities, confirmatory samples were to be collected to verify that pesticide-

20 contaminated soil was removed. The work plan also requested expansion of the excavation 

21 should the presence of pesticide-contaminated soil occur following the initial excavations. 

22 The 1M Completion Report (SUPSHIP, October 1998) details the excavation and sampling 

23 activities at SWMU 38. The results of the confirmatory sampling indicated that pesticide-

24 contaminated soil was present following the initial excavations. The excavation was 

25 eventually expanded so that the two excavations merged into a single excavation, 

26 measuring approximately 120 feet long (parallel to the base boundary / fence) by 25 feet 

27 wide (north to south) and 4 to 5 feet deep. Figure 2-4 illustrates the locations of soil borings 

28 038SB001 and 038SB003 and the approximate area of the final excavation. 

29 EnSa£e conducted a residual risk evaluation following lhe initial excavations. The evaluation 

30 

31 

32 

33 

developed direct exposure-based target MCSs for pesticides in surface soil at SWMU 38. For 

DDT and DDE, the MCS was 6.5 mg/kg; for DDD, the MCS was 9.2 mg/kg. After 

completion of the excavation, confirmatory samples were collected along the east, west, and 

south side walls and from the bottom of the excavation. The north side wall and third 

GNVlOO3674233-RAL 1634 2·6 
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1 interval (6-7 feet below ground surface [ft bgs]) perimeter sampling was conducted 

2 followin" excavation backfill. Results of the confirmatorv sampling indicated that pesticide 
U J ... '-' ~ 

3 levels were below the MCSs, except one upper interval (0-1 ft bgs) sample located along the 

4 fenced property line (038SB03701, 50.9 mg/kg). In addition, two of the three samples 

5 collected along the centerline of the excavation bottom reported DDD and DDT 

6 concentrations above their respective SSLs. The samples collected at the bottom of the 

7 excavation (4-5 ft bgs) are not a direct exposure concern under current conditions; however, 

8 they are a possible concern for leachability to groundwater. 

9 Once groundwater was encountered, no further excavation was performed, and the 

10 excavation was back-filled. Six soil samples were collected at 6-7 ft bgs to determine if 

11 pesticide contamination was present below and beyond the perimeter of the excavation. 

12 Samples analysis indicated that none of the samples were above the Mess. The data for 

13 these samples can be found in the 1M Completion Report for SWMU 38 (DET, 1998). 

14 Although the 1M focused on removal of pesticide-contaminated soil, TPH-contaminated soil 

15 was also excavated during the effort. TPH, detected in a single upper interval sample 

16 (038SBOOl01) at a concentration of 2,400 mg/kg, waS excavated along with the pesticide-

17 contaminated soil. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

2.2 Risk Assessment Review and Summary 

2.2.1 Surface Soil 
The RFI RA indicated that surface soil cancer risks (incremental lifetime excess cancer risk 

[ILCR]) were above acceptable limits (>10-6 to >104 ) at two sample locations (A038SB001 

and A038SB003) primarily due to the presence of DDT, DDD, and DDE at the maximum 

detected concentration, or exposure point concentration (EPC). Arsenic and PCBs (Aroclor -

1260) also contributed to the high ILCR. The noncarcinogenic hazard index (HI) 

(HI> 1) was primarily from the DDT. Risks to workers were estimated at an ILCR of 2 x 104 

due to DDT, DDD, and DDE; the HI is calculated at 2.0, resulting primarily from dermal 

contact with DDT-contaminated soil (HI = 1.28). Risks to future residential receptors were 

determined to be at an ILCR of 8 x 104 , from DDT, DDD, DDE, Arocior-1260, and arsenic. 

ingestion and dermal contact with DDT-contaminated soil (ILCR = 6.2 x 104 and HI = 25.9). 

Over 90 percent of the HI and over 75 percent of the ILCR is due to the presence of DDT in 

surface soil. 

GNlflOO3674233-RAL 1634 2·' 
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1 The removal of site soil as part of the DETs 1M has reduced the ILCR and HI to near-

2 acceptable levels; however, the detection of DDT at a concentration of 50,9 mg/kg in one of 

3 the confirmation samples (03803701) collected at the site during the 1M suggests that further 

4 investigation is needed prior to site closeout. 

5 Although chemicals such as aluminum, arsenic, and beryllium were included as COCs in 

6 the RFI RA, aluminum and arsenic are within background levels, and the RBC for beryllium 

7 has been significantly increased since the completion of the Zone A RFI. Based on the above 

8 data, these chemicals were not selected as final COCs. 

9 Subsurface Soil 
10 

11 of the DETs 1M indicated that subsurface soil concentrations of DDD and DDT are present 

12 above their respective SSLs. Additional sampling and analysis, as proposed in Section 3.0, 

13 will determine the extent of pesticide-contaminated subsurface soil at SWMU 38. 

14 The risk (ILCR) estimated for exposure to groundwater was based on a single shallow well 

15 screened within the area of the highest pesticide contamination. Risks were estimated at 7 x 

16 10,5 to a worker, and to a resident at 2 x 10-1 from arsenic, DDD, DDT and DDE. The HI was 

17 less than 1.0 for a worker, and 4 for a residential child, primarily due to arsenic and thallium 

18 in groundwater. The EPC for arsenic was at an average concentration of 8.9 Ilg/L compared 

19 to a background concentration of 7.4 Ilg/L. Arsenic was not detected in the other shallow 

20 monitor wells above its reference concentration. Thallium was reported above its MCL (2 

21 Ilg/L) in sample A038GW00201 (12/95) at an estimated concentration of 4.0 J Ilg/L, but was 

22 not detected in any of the three subsequent sampling events at the same location, indicating 

23 that the exceedance was anomalous. Therefore, arsenic and thallium should not be selected 

24 as COCs in SWMU 38 groundwater. 

25 Groundwater from shallow well (A038GWOOl), located within the area of the maximum 

26 detected concentration of DDT reported the pesticide at a concentration of 2.4 Ilg/L. This 

27 well has since been removed. Pesticides were not reported in the hydraulically 

28 downgradient monitor well (A038GW003) or in the deep monitor well (A038GWOID) at the 

29 site, indicating that migration of the pesticides is not occurring in spite of the fact that DDE 

30 and DDT were detected above their respective SSLs in two of the DETs confirmation 

31 samples collected at the bottom of the excavation. Because of the previous detection of DDD 

32 and DDT in site groundwater and the presence of DDT in subsurface soil in excess of its 

33 SSL, DDD, DDE, and DDT may be groundwater COCs. Additional sampling and analysis, 

GNv\OO3674233-AAL 1634 



-

,.. 

--
. .,. 

'I>; 

eMS WORK PLAN SWMU 38, MISCELLANEOUS STORAGE, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBURARY 2001 

1 as proposed in Section 3.0, will determine whether these pesticides are still present in site 

2 groundwater. 

3 

4 

5 

2.2.2 Uncertainty Associated with COC Selection 

Arsenic 
Arsenic was detected at concentrations ranging between 7.8 mg/kg to 19.8 mg/kg, with an 

6 average concentration of 14.7 mg/kg. The range of detected concentrations is comparable to 

7 the background arsenic levels (1.4 mg/kg to 30.1 mg/kg in Zone A grid samples). The 

8 

9 

overall site levels may be even lower at the present time, as the soil excavation as part of the 

DET's 1M included removal of the maximum detected arsenic concentration. Based on these 

10 data, arseIlic is not co:nsidered a COCo 

PCB 11 

12 The maximum detected PCB concentration (EPC) of 1.3 mg/kg had a marginal contribution 

13 to overall site risks (ILCR <10-6 for a worker, and at 5 x 10-6 for a resident). The mean PCB 

14 concentration in surface soil at SWMU 38 was 0.51 mg/kg, which is the EPA policy-based 

15 cleanup target level of 1 mg/kg for residential land use and is well below the industrial land 

16 use-based value of 25 mg/kg. Therefore, PCBs are not proposed as COCs for SWMU 38. 

1M Implementation and Residual Risk Assessment: 17 

18 

19 

20 

Because the RFI concluded that DDT, DDE, and DDD exceeded unacceptable concentrations 

at the site, SOUTHDIV implemented removal actions in the vicinity of soil sample locations 

038SB001 and 038SB003. When residual samples from these excavations indicated high 

21 pesticide concentrations, removal actions were expanded to encompass a larger area. A 

22 residual risk assessment was conducted only on samples from the first sampling event 

23 removal. The residual soil samples from the second sampling event of the 1M were not 

24 evaluated for potential risks. The residual risk evaluation from the first sampling event 

25 indicated the need for further actions to reduce pesticide levels, assuming subsurface soils 

26 are a direct exposure concern. The second event of removal actions revealed DDT at one 

27 surface soil location (A03803701) exceeding the target MCSs for residential land use and 

28 above its leachability-based SSL. Two subsurface soil samples were also above SSL values 

29 below grade in the center of the excavated area, immediately above the shallow water table. 

30 Although these samples are not accessible for direct exposure, they may provide a leaching 

31 

32 

33 

source to groundwater. Table 2-3 includes the target remedial goal options (RGOs) and 

MCSs developed for residential land use at a risk level of one in a million (10-6) and the 

leachability-based SSLs. 

GNv\OO3674233-RAL 1634 2·' 
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1 

2 

3 

4 

One residual surface sample location was reported with a DDT concentration above direct 

exposure based RBCs for residential and industrial land use and its SSL. Ho\vever, because 

of the extensive soil excavation previously completed, the extent of contaminated soil in this 

area is likely limited. 

5 

6 

7 

8 

9 

2.2.3 Final List of COCs 
COCs for surface and subsurface soils are DDT, DDD, and DDE. Groundwater may also 

contain unacceptable levels of DDD and DDT. Further sampling and analysis is needed to 

confirm the presence or absence of these pesticides in site groundwater. 

2.3 Summary 
10 Pesticide-contaminated surface soil has been excavated to a depth of approximately 4-5 feet 

11 and removed from the SWMU 38 during the IM conducted by the DET. The excavation also 

12 included the only sample with TPH-DRO contamination above the cleanup level and the 

13 only location where beryllium was detected. Therefore, beryllium and TPH are no longer a 

14 concern in surface soil at SWMU 38. 

15 Arsenic concentrations at the two excavated borings (A038SBOOl, 19.8 mg/kg and 

16 A038SB003, 15.0 mg/kg) were above the Zone A reference concentration of 9.4 mg/kg. The 

17 remaining arsenic levels are within the range of background concentrations for this area. 

18 Therefore, arsenic is not considered a COC, as discussed previously. 

19 Aluminum concentrations are below the Region III RBC; therefore, aluminum is not 

20 considered a COC at SWMU 38. 

21 Aroclor-1260 was detected below residential land use-based remedial action level of 

22 1 mg/kg in all but one sample collected at SWMU 38. The single marginal exceedance of 

23 Aroclor-1260 was determined not to require remedial action, as no other samples detected 

24 Aroclor-1260 above the action level, and its mean concentration is well below the action 

25 level. There is not a sufficiently large exposure area to create a significant risk pathway for 

26 PCBs. Therefore, Aroclor-1260 is not considered a COC at SWMU 38. 

27 The RFI did not identify any COCs in subsurface soil at SWMU 38. However, results from 

28 the samples collected as part of the IM indicated that the soil at the bottom of the excavation 

29 contained pesticides (DDD and DDT) above their SSLs. 

30 DDT was detected in groundwater in a well located where the greatest DDT concentrations 

31 in soil were located. The well was removed during the IM. Previous detections of DDT in 

GNV\OO3674233-RAL 1634 2·10 



,,,,, 

'v 

" 

"'" ''';# 

'", 

-,. 
"'"' " 

'"' -J 

-. 

-.J 

-

1 

2 

3 

4 

5 

6 

eMS WORK PLAN SWMU 38, MISCELLANEOUS STORAGE, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBURARY 2001 

groundwater at this location, in addition to the presence of pesticides in subsurface soil 

above their SSLs, warrants further consideration of DDD, DDE, and DDT as groundwater 

COCs at SWMU 38. 

In summary, the COCs are DDT, DDD, and DDE in surface and subsurface soils and 

possibly in groundwater at SWMU 38. The extent of DDT, DDD, and DDE contamination in 

areas where exceedences were observed needs to be further defined. 
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TABLE 2-1 
"' Surtace Soil Analytical Results for Selected Compounds .-
"" CMS Work Plan, SWMU 38 in Zone A, Charleston Naval Complex 
" 

.., 
Sample ID Date Constituent 

Results Qualifier 
Location (mg/kg) 

-.~. A038SBOOt 038SB0010l 10103/1995 AL 5,880 

,~ AS 19,80 

-" BE 0,22 U 

PCB1260 0,014 U 

DDD44 450,00 J - DDE44 37.00 J - DDT44 1,000_00 J 
,~ 

'" A038SB002 038SB00201 10103/1995 AL 7,810 
.~ 

'"' AS 21.50 
-o-J 

BE 0,2100 U 
'" .J PCB1260 0,0140 U 
~ DDD44 0,0016 J 
,,,.,. DDE44 0,0082 

DDT44 0.0300 " v -. 
,~ A038SB003 038SB00301 10103/1995 AL 11,400 

.> 
AS 15.00 

."" BE 0,500 J - PCB1260 0,016 U 

.- DDD44 3.30 

DDE44 0,45 - DDT44 7.80 J 
... ,.., 

A038SB004 038SB00401 10103/1995 AL 16,600 
-~ 

AS 14.30 

BE 0,3100 U 

PCB1260 0,0210 U 
-~ 

DDD44 0,0053 U ,.,. 
DDE44 0,0053 U 

~"',-

DDT44 0,0200 U 

'"' A038SB005 038SB00501 10103/1995 AL 13,200 = 
AS 7,80 - BE 023 U 

PCB1260 non U V.V£. 

.-'-... DDD44 0,0040 U J 

DDE44 0.0040 U 
• DDT44 0,0040 U 
" .. 

. -
-';"I - GNv\OO3674233-RAL 1634 2·12 -. 
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.~ TABLE 2·1 
Surtace Soil Analytical Results for Selected Compounds 

.) CMS Work Plan, SWMU 38 in Zone A, Charleston Naval Complex ... 

." A038SB006 038SB00601 10103/1995 AL 8,440 - AS 15,60 - BE 0.240 U 
,~ 

"'" 
PCB1260 0.500 

DDD44 0.059 
h, DDE44 0.170 . "-~ 

.~ DDT44 0.370 J 

A038SB007 038SB00701 03/26/1996 PCB1260 0,410 J ... DDD44 0.050 J 

DDE44 n ~..,.n J V.IIV 
.~ - DDT44 0.077 J 

A038SB008 038SB00801 03/26/1996 PCB1260 0.0740 U ,., 
~,"" DDD44 0.0027 U - DDE44 0.0068 J 

'", DDT44 0.0210 J -- A038SB009 038SB00901 03/26/1996 PCB1260 0.09 U 
~ 

DDD44 0.0034 U 

DDE44 0.0034 U -" DDT44 0.0034 U .-
A038SB010 038SB0100l 03/26/1996 PCB1260 0.075 U 

-~ ... ..,. DDD44 0.044 J - DDE44 0.057 J 

-. DDT44 0,460 J 
4 

,,-., 
A038SBOll 038SBOll0l 06/18/1996 PCB1260 0.72 .. 

DDD44 0.21 
.. 4 

DDE44 0.53 

DDT44 1,40 

"" 
A038SB012 038SB01201 06/18/1996 PCB1260 1.30 

DDD44 0.19 J - DDE44 0.17 

,,", DDT44 0.80 

A038SB013 038SB01301 06/18/1996 PCB1260 0.018 

DDD44 0.0042 U 
4 DDE44 0.012 

". DDT44 0.054 

'" ' .. 
. ~ 

-. 
d 

~ . ., 
"" ... .- GNv\OO3674233-RAL 1634 2-13 ... 
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TABLE 2·1 
Surtace Soil Analytical Results for Selected Compounds 
CMS Work Plan, SWMU 38 in Zone A, Charleston Naval Complex 

A038SB014 

AS02SBOO3 

AL 
A8 

Aluminum 
Arsenic 

BE Beryllium 
PCB1260 
DDD44 4,4'-DDD 
DDE44 4,4'·DDE 
DDT44 4,4'·DDT 

0388B01401 06/18/1996 

802SB00301 10/06/1993 

Aroclor·1260 
dichlorodiphenyldichloroethane 
dichlorodiphenylchloroethane 
dichlorodiphenyltrichloroethane 

Bold values indicate exceedance of RC, 88L, and/or RBC. 

CMS WORK PLAN SWMU 38, MISCELLANEOUS STORAGE, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBURARY 2001 

PCB1260 0.079 

DDD44 0.29 

DDE44 0.58 

DDT44 1.70 

AL 5,600.00 

A8 2.80 

BE 0.54 U 

J indicates that the compound was detected and the concentration is an estimated value. 
U indicates that the compound was not detected. 
UJ indicates that the compound was not detected and the value provided is estimated. 

GNIflOO3674233-RAll634 2-14 
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TABLE 2-3 
Target Remedia! Goa! Options for COGs (Developed by EnSafe for Interim Msasuis) 
CMS Work Plan, SWMU 38 in Zone A, Charleston Naval Complex 

Residential Land 
Use Based at 10-' SSL SSL 

Constituent Target Risk Level (from RFI) (OAF2.)' 

DDT 6.5 16 32 

DDE 6.5 27 54 

DDD 9.2 8 16 

• Values from EPA Region 9 PRG tables, December 2000 update. 
b Maximum conceniraiion after second sampiing event of final 1M. 

Surface Soil 
Maximum 

Concentrationb. c 

50.9 

5.88 

8.04 

, All maximum residual concentrations are in one sample, NBCA03803701 (surface soil). 
All concentrations are in mg/kg (ppm) units. 

Source: EnSafe Inc., 1998. 

GN'ilOO36742J3.RALl634 

Subsurface Soil 
Maximum 

Concentrationc 

388 

0.546 

123 

2·16 
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3.0 Source Area Delineation Sampling 
Approach 

The objective of the source area delineation sampling is to determine the areal extent of the 

remaining pesticide-contaminated soil at SWMU 38. DDD and DDT have been detected in 

surface and subsurface soil above their respective MCSs and SSLs. DDD and DDT have also 

been detected in site groundwater in the area of the previous 1M. Three samples collected 

from the bottom of the excavation and one surface sample collected from the north wall of 

the excavation Were found to contain DDD and DDT above their respective SSLs of 8.0 

mg/kg and 16.0 mg/kg, respectively. Additional soil and groundwater samples are 

proposed to delineate the areal extent of pesticide-contaminated media above the MCSs. 

Following the delineation of pesticide-contaminated soils and groundwater sampling, a 

CMS will be prepared to develop a final remedial plan. The remainder of this section 

describes the components of the CMS. 

3.1 Health and Safety 
All work completed as part of this CMS will be performed in accordance with the CH2M

Jones Site-Specific Health and Safety Plan. 

" 17 3.2 Sampling and Analysis Plan 
-'4" 18 All investigative work will be performed in accordance with the Comprehensive Sampling 

19 and Analysis Plan (CSAP) portion of the RFI Work Plan (EnSafe, 1996). 

20 3.3 Contaminant Delineation 
21 The surface soil sample (A03803701) previously collected from the north wall of the DEY's 

22 excavation showed reported a DDT concentration of 50.9 mg/kg. The soil to the south of 

23 this sample location is non-native fill and is expected to be free of contamination. The 

24 surface and subsurface samples collected from the west (A038036) and east (A038038) of this 

25 location all reported pesticides below 1 mg/kg. The extent of the pesticide contamination at 

26 this location appears to be small, or anomalous. Therefore, CH2M-Jones proposes to 

27 resample this surface soil location. If the results of this sample are above the MCSs, 

GNV\OO3674233- RAL 1634 3-1 
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1 additional sample collections will be considered. Additional samples will be based on the 

2 location and number of results reported above t-he Mess. Surface soil samples '.Alill be 

3 collected using a hand auger and will be analyzed for DOD, DOE, and DDT. The location of 

4 the proposed surface soil sample is illustrated in Figure 3-1. 

5 Samples collected from the bottom of the 1M excavation (A038S030 and A038S031), 

6 conducted by the DET, had reported concentrations of DOD and DDT that exceeded their 

7 respective SSLs (ODD 8.0 mg/kg and DDT 16.0 mg/kg). Sample A038S03001 had reported 

8 concentrations of ODD and DDT of 19.0 mg/kg and 41.6 mg/kg, respectively (see Figure 

9 3-2 for sample locations). Sample A038S03101 showed reported concentrations of DOD and 

10 DDT of 123.0 mg/kg and 388.0 mg/kg, respectively. Sample location A038S03201, which is 

11 west of A038S03001 and A038S03101, showed reported pesticide concentrations below their 

12 SSLs. CH2M-Jones is proposing five sample locations around A038S03001 and A038S03101, 

13 as shown in Figure 3-2. Each sample location will consist of two samples; one sample will be 

14 collected one foot above the water table, and the other will be collected one foot below the 

15 water table (total of ten samples). If the result of any sample is above the SSLs, additional 

16 samples will be considered. The location of additional samples will be based on the location 

17 and number of results above the SSLs. Additional samples will be collected using a hand 

18 auger and will be analyzed for DOD, DOE, and DDT. 

19 In addition to the proposed subsurface samples, one monitor well is proposed to determine 

20 the impact of pesticide-contaminated soil to the local groundwater, if any. The monitor well 

21 will be located in the same location as the well (A038GWOOl) that was removed as part of 

22 DEY's 1M, as shown in Figure 3-3. Monitor well A038GW003, which is located outside of the 

23 footprint of the excavation and hydraulically downgradient (east-southeast) of sample 

24 locations A038S03001 and A038S03101, will be used to monitor migration of contaminants. 

25 Tllis rrtonitor \vell \vas determined to be downgradient of the cuntarrrinated area based on 

26 EnSafe's evaluation of groundwater levels (Appendix A-5 presents Figure 2.8 from the RF1, 

27 which indicates groundwater flow direction). 

28 Additional monitor wells may be necessary to delineate the groundwater plume, if present. 

29 The location of additional monitor wells will be determined based on the results reported 

30 from the initial well (A038GWOIR) and A038GW003. The monitor wells will be constructed 

31 as permanent monitor wells. A two-inch polyvinyl chloride (PVC) well screen will be used. 

32 Groundwater samples could contain significant suspended solids that can produce elevated 

33 results. 

GNVlOO3674233-RAL 1634 3-, 
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To reduce suspended solids and to provide results that are more representative of the 

dissolved-phase pesticide concentrations in site groundwater, the monitor wells should be 

well developed and purged using low-flow techniques prior to collecting the samples. After 

the required 3 to 5 well volumes have been purged from the well, the groundwater will be 

allowed to stand undisturbed for 2 hours prior to collecting the sample to allow settling of 

suspended solids. The sample will be collected from the upper third of the water column . 

Sampling of monitor wells will conform to the Comprehensive Sampling and Analysis Plan 

(Section 6.3; EnSafe / Allen & Hoshall, July 1996), and to the Environmental Investigations 

Standard Operating Procedures and Quality Assurance Manual (Section 7.2.2; EPA, May 1996). 

Groundwater samples are to be analyzed for pesticides. The potentiometric groundwater 

elevations frorrt the RF! are supe~_"nposed on Figl.lIe 3-3. 

The top of the casings of the temporary wells will be surveyed and depth to water measured 

in these wells, as well as wells A038GW002, A038GW003, A038GW004, A039GW003, and 

A038GW006. The data collected will be used to create a potentiometric map for SWMU 38. 

3.4 Support Activities 

3.4.1 Waste Management 
Three waste streams will be generated as part of this CMS: soil cuttings, purge water, and 

decontamination wastes. No hazardous wastes are expected to be generated as a result of 

this CMS. Soil cuttings will be characterized in accordance with South Carolina Hazardous 

Waste Management Regulations (Section SCDHEC R.61-79.261) and disposed of in 

accordance with all applicable regulations and permits. Assuming soils will be characterized 

as non-hazardous, they will be sent to a subtitle D landfill. Decontamination wastes and 

purge water also will be disposed of in accordance with regulations. 

Offsite transportation and disposal will be performed by properly permitted and licensed 

subcontractors. Materials designated for offsite disposal will be documented, tracked, and 

their disposition verified. This information will be reported in the CMS Completion Report. 

3.4.2 Equipment Decontamination 
Decontamination of personnel, sampling and removal equipment, and materials will be in 

accordance with the CH2M-Jones Site-Specific Project Health and Safety Plan. 

GNv\OO3674233-RAL 1634 
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3.5 Corrective Measures Study Completion Report 
A final report will be submitted within 90 days after completion of all sampling and analysis 

activities. The report will summarize the analytical results and recommend a final remedial 

action for SWMU 38. 

GNV\OO3674233-RAll634 
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Hypothetical Site Residents 

Final Zone A RCRA FaciUty Investigation Rqxm 
NAVBASE Charleston 

Section 10 - Site-Spedfic Evaluations 
R/!IIision: 0 

For the groundwater ingestion pathway, the lifetime weighted average ILCR was computed to be 

2E-4, Arsenic, 4,4'-000 and 4,4'-00T were the primary contributors to risk through the 

groundwater ingestion exposure route. Hazard indices for the adult and child resident are 2 and 

4 for the ingestion pathway. Arsenic and thallium were primary contributors to the hazard index· 

for this exposure route. 

Hypothetical Site Workers 

For the groundwater ingestion pathway, the ILCR was computed to be 7E-5. Arsenic, 4,4' -ODD 

and 4,4' -DDT were the primary contnbutors to risk through the groundwater ingestion pathway. 

The ingestion pathway hazard index was computed to be 0.6, with arsenic and thallium as the 

primary contributors. 

Current Site Workers 

Shallow groundwater is not currently used as a potable water source for SWMU 38, or other areas 

of Zone A. In the absence of a completed exposure pathway, no threat to human health is posed 

by reported shallow groundwater contamination . 

COCS Identified 

Chemicals of concern were identified based Oii cumulative (all pathway) ri.sk and h,m,rd projected 

for this site. USEPA has established a generally acceptable risk range of 1E-4 to.1E-6, and a 

haZard index threshold of 1.0 (unity). In this HHRA. a CDC was considered to be any chemical 

contributing to a cumulative risk level of 1&6 or greater and/or a cumulative hazard index above 

1.0, if its individual ILCR exceeds 1&6 or its hazard quotient exceeds 0.1. For carcinogens. this 

approach is relatively conservative. because a cumulative lisk level of 1E4 (and individml IT -CR 

of 1&6) is recommended by USEPA Region IV as the trigger for establishing COCs. The COC 

selection method presented was used to provide a more comprehensive evaluation of chemicals 

10.3.63 
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Table 10.3.22 
,SUJDIIW)' of Risk and Hazard-based COCs 
SwMu38 
Naval Base Charleston, Zone A 
Cborleston, Sou1h Carolina 

Future Future Future: 
Exposure Resident Adult Rcsldent OWd Resident lwa 

Medium Pathway Hazard Quotient Hazan[ Quotient 

Surface Soil Incidenbll Aluminum 0.023 0.21 
Ingestion Aroclor-1260 NO NO 

AIseoic 0.090 0.84 
Beryllium 0.000137 0.00128 
4,4'-000 NO NO 
4,4'-00E NO NO 
4,4'-00T '2.2 20, 

Manganese 0.0074 0.069 

Dermal Contact Aluminum 0.0047 O.OIS 
Arocior-i260 ~~ 

'w ND 
AIseoic 0.019 0.061 
Beryllium 0.0000281 0.000093 

"'~ " 
4,4'-000 NO NO 

ISurface Soil Pathway Sum 

~\\' ,. -, 
1~ , .... 

4,4'-00E 
4,4'-00T 
Manganese 

NO NO 
1.8 5.9 

0,0\5 0.050 

4 28 

'< low Ingestion AIseoic 0.81 
Groundwater 4,4'-000 NO 

4,4'-00E NO 
4,4'-ODT 0.060 
Thallium 0.72 

IGroundwater Pathway Sum 2 

Notes: ~l: 

NO indicates not determined due to the lack of available risk information. 
ILCR indicates' inacmenblllifetime canoer risk 
ill indicates hazard index 
COC indicates cbemicai oi concern 

1.9 
NO 
NO 
0.14 

1.7 

4 

1- Otemica1 is a COC by virtue of projected child residence noncarcinogenic bazanl. 
2- Otemica1 is a COC by virtue of projected future resideot lifetime ILCR. 
3- Otemica1 is a COC by virtue of projected site worker noncarcinogenic hazard. 
~ Otemica1 is a COC by virtue of projected site worker ILCR. 

ILCR 
NO 

4.1E-Q6 
4.6E-Os 
3.4E-Q6 
1.0E-04 
1.6E-Os 
4.3E-04 

NO 

NO 
L8E.-06 
5.2E-06 
3.8E-07 
4.6E-Os 
7.1E-Q6 
1.9E-04 

NO 

SE-04 

2.0E-04 
1.3E-Os 
2.2E-07 
S.6E-06 

NO 

2E-04 

Site Worker Identification 
Hazanl Quotient ILCR ofCOCs 

0.008\ NO \ 
NO 4.sE-07 2 

0.032 5.2E-06 I 2 4 
0.0000489 3.8E-07 2 

NO l.lE-Os 2 4 
NO 1.8E-06 2 4 

0.78 4,8E-Os I 2 3 4 
0,0026 NO 

0.0033 NO 
NO 7.sE-07 2 

0.013 2.1E-Q6 2 4 
0.0000201 l.sE-07 

NO 1.9E-Os 2 4 
NO 2.9E-06 2 4 
1.28 7.8E-Os I 2 3 4 
0.01 NO 

2 2E-04 

n.n £. AI:' nc 1 2 4 VJ.7 u ..... a:rv ... 

NO 4.0E-Q6 2 4 
NO 7.0E-08 

0.022 I.SE-Q6 I 2 4 
0.26 NO I 

\ 7E-05 



Final Zone A RCRA Facility Investigation Report 
NA VBASE Ouuleston 
Section 10 - Site-Specific EvaIuations 
Revision: 0 

the only locations with 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT surface soil concentrations above the 

residential RBCs. Aroclor-1260 was detected in six of fourteen surface soil samples and was 

detected above the re!'idential RBC in 4 Qf 14. The higl).est Aroclor- 1~ locations are 038SBOO6 

(0.5 mglkg), 038SBOll (0.72 mg/kg), .. and 038SB012 (1.3.mg/kg). 

Groundwater 

Hypothetical Site Residents (future land use) 

Thallium was identified as a groundwater COC, based on its contribution to the cumulative hazard 

index.' 4,4 '-DDD was identified as a groundwater COC based on its contribution to the 

cumulative ILCR. Arsenic and 4,4'-DDT were identified as groundwater COCs based on their 

contribution to cumulative ILCR and hazard index. 

Hypothetical Site Workers (current land use) 

Arsenic, 4,4'-DDD and 4,4'-DDT were identified as groundwater COCs based on their 

contribution to ILCR. 

Arsenic was detected in the sample collected from the monitoring well NBCA038001 in the first, 

third, and fourth quarters. Arsenic was also detected in the sample collected from monitoring well 

NBCA038002 in the third quarter. Arsenic was not detected in either well in the second quarter. 

Thallium was detected in the first qll~rt..er ;n one of two monitoring wells (NBCA038002) at a 

concentration of 4 p.gIL. Thallium was not detected in shallow groundwater in any subsequent 

quarter sample. 4,4'-DDD was detected in one shallow monitoring well (NBCA038001) in each 

of the four quarters. 4,4'-DDT was detected in the same shallow monitoring well (NBCA038001) 

in each of the first three quarters. Due to their hydrophobic nature, however, 4,4'-DDD and 

10.3.66 

\, 



-, ...... 

., 

A·2 
Figure 10.3.5 

Zone ARFI 



<, 

, , 

.« 

\ 
\ , 

\ 

~--038SB002 

HESS 01. CO. 
TANK FMW 

e038SB009 

038S0004 

~ 

i , 

::--- r··--' --.",--.",-~.,-.~\ 

"=;-'-==C;;C~"'-----';'ti~<P,<i": -,. .;-/' ----......... I 1 _ •. -

R<SIDEHTIAL SOIl R8C 
1L.UWflUM - 7,800 "'9,/q 
MOa.OR 1280 - J20 uolk1J .......,-0.43_< 
eam.uuw - 0.15 "rngJkg 

:::;~:~= 
","'-DOT - lJK)O u9/k9 
TN> WATER R8C 
•••• -000 - 028 .. /l 
"" .. '-DDT - 0.2 UQlL 
4 ... '-DO£. - o.z Iot9/L 
TlW..UlJr,I - 2.1 uQll 

GROUNDWATm PROTECOOH SSl 
ARSEHIC - .. mol"" ,,"'-DOD - a.ooo-~ 
",<f'-DOE - 27.000 U91k9 
4,"'-DDT - 1fS.ooo uQ/k'ii 

LEGEND 

• • 
SOIL BORING 
MONITORING WELL 
ZONE A BOUNDARY 

-,,-.~--., .... ' 

100 

j •• ;.. •• 

a 100 

ZONE A 
RCRA FACILITY 
!NVEST!GATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

FIGURE 10.3.5 
SWMU 38 

DISTRIBUTION AND CONCENTRATION 
OF COPCs 



, 

A-3 
Pages 10.3.28 - 31 

Zone A RFI 



FI1Ull :Wile A RCRA Facilily Investigation Report 
NAVBASE Charleston 
Section 10 - Site-Specific Evaluatio/lS 
Revision: 0 

predominantly covered with dirt and gravel. Environmental media sampled as part of the 

SWMU 38 CSI include surface soil, subsurface soil, and shallow and deep groundwater. Potential 

contaminant migration pathways for SWMU 38 include soil constituents leaching to groundwater, 

groundwater constituent migration to surface water, constituent migration through surface soil 

erosion, and emission of VOCs from surface soil to ambient air. 

10.3.5.1 SWMU 38 -:- Soil to Groundwater Cross-Media Transport 

Tables 10.3.8 and 10.3.9 compare the maximum detected concentrations of organic and inorganic 

chemicals reported in soil to risk-based soil screening levels considered protective of groundwater. 

As shown on Table 10.3.8, five organics - Aroclor-1260, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and 

dieldrin -were identified for further evaluation of soil to groundwater migration based on the 

screening process presented in Section 6. As shown on Table 10.3.9, four inorganics - antimony, 

arsenic, chromium, and selenium - were identified for further evaluation of soil to groundwater 

migration. Aroclor-1260, dieldrin, antimony, and selenium were not reported in SWMU 38 

groundwater (including all four quarters of sampling). 

None of the organic constituents was detected in subsurface soil at a concentration exceeding its 

soil to groundwater SSL. Concentrations of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT exceeded their 

soil to groundwater SSLs in only one surface soil sample (038SBOOl). The potential for soil to 

groundwater migration is highlighted for 4,4'-DDD and 4,4'-DDT since their detected 

concentrations were above both groundwater protection SSLs in soil and tap water RBCs in 

shallow groundwater. These pesticide compounds are isolated to one monitoring 

well (NBCA-038-OO1) and, based on their fate and transport properties, are not anticipated to 

migrate significantly. Aroclor-1260 (038SB012) and dieldrin (038SBOO7) were each reported in 

a single surface soil sampie at concentrations exceeding their respective soil to ~lOimdwater SSLs. 

10.3.28 



\....-. TobIelO.li.I 
OrpnI, C...".,...do Detected hi S_ SolI, St,_ SolI, -em, Sballow <lroIIo_. ODd Dee!' <lroIIo_ 
eomp.; • .,1G c.-.medl, SSLI, Tap WaterlUlC8,..,d S_ Surface Water =1. S ..... In, Lewb 
NAVBASB-ChIl1_ZoIIeA: SWMU31 
Chill ..... , South Corolln, 

Maximum. Concentration. Screening Concentration • 
I , ,I. Salhm« 

S,r&co S..- Shallow Deep son to son to Tap Water Surf. Wtr. -- llo!I SolI OW OW OW Air REC =1, 

V.llttle Orpnlc Compounds 
Acetoo, 61 200 NO NO 8000 1&Hl1 3700 NA 
-BtmmOllt 9.6 32 NO NO 3900 • NOA 1900 NA 

c..bon dl""lftde NO 5 NO NO 16000 720000 1000 NA 
d .. I,2·DI,ohI"-'" NO 21 NO NO 200 1200000 61 NA 
Irolu ... 4.2 NO NO NO 6000 650000 750 37 
OCyi ... NO 1.5 NO NO 70000 • 320000 12000 NA 

Semh'Ol.tlIe Orpmc Compound. 
Be=(.)pyrme equMicets 
a.,- lSO NO NO NO 10000 NA 9.2 NA 

~-yIpbtbaI ... 2300 NO NO NO 1100000 930000 7300 29 - 410 NO NO NO 5000000 10000000 730 NA 
~0(2-E1h>lbe.yI)ph,!>alate (BEHP) 210 NO NO NO 1100000 31000000 4.8 NA 

Pe:rdddesIP'CB Compollltdt 

~drlo 0.73 NO NO NO 250 3000 0.004 0.1l 
~1 ... 1:!60 1300 NO NO NO 1000 1000 0.034 0.03 
s-o.BHC (T.Indme) 0.51 NO NO NO 4.5 NA 0.052 0.016 

~~- U NO NO NO 5000 20000 0.19 0.004 
s-o.cblordaoe 37 NO NO NO 5000 20000 0.19 0.004 
,4'·000 ·(50000 1100 4 NO 1000 NA 0.28 0.D25 
.('-DDS 37000 140 0.092 NO 27000 NA' 0.2 0.\4 
,('-DDT 1000000 11000 2.6 NO 16000 IE+09 0.2 0.001 

iofoldrlo 9.6 NO NO NO 2 1000 0.0042 0.0019 
on 6.3 NO NO NO 9000 NA 220 O,OOS7 

~ 14 NO NO NO 500 NA II O.DOll 
&drlo aldehyde 6.6 NO NO NO 500 NA II NA 
/I_hi .. 2.1 1.7 NO NO 12000 100 0.0023 0.0036 

Dlod'll Compotmd. 
01_ (lCDD 11!Qt) 21 NA NA NA 1600 • NA 0.45 10 

1'oIro1 .... 1Iyd_ ....... 
11'11. (Dresel ""'P orpnIcs) 2400 NO NO NO NA NA NA NA 

ElqIllllatioos of_,procodm'es _hi _ 6.2. 

. 
Soil Water 

Ul:Uts Units 

.... tIM .... tIM .... tIM 

.MtO tIM .... tIM .... tIM 

"M. tIM 

"M. 00\, 

"MO 00\, 

"""'. tIM 

,<KG tIM 

'<KG tIM 

'0<. 00\, 

" ... tIM 

'0<. tIM 

'0<. 00\, 

"" .. 00\, 

'10<. 00\, 

''''''. 00\, 

''''''. tIM , .... 00\, ,,,,,,a 00\, , .... 00\, 

, .... I'M. 

, .... 00\, 

Frequenc:y aud nmge oCdetcctions. avemge deb~ CODcentradODll, and num~of!Creerlfng concentration exceedances appear in Tables 10.2.3 and 10.2.6. 

• Screc:I:I:In, Coacentratlona: 

, , 

Ground- Surface 
Voladl- wa!eT Water 

Lea-chins lzation Miamlon Miami·· 
Potential I'oIe!!dol Concern Concerr, 

NO NO NO NO 
NO NO NO NO 
NO NO NO Ne) 
NO NO NO Ne) 
NO NO NO Ne) 
NO NO NO Ne) 

NO NO NO Ne) 
NO NO NO NI) 

NO NO NO Ne) 
NO NO NO NO 

NO NO NO NIO 
YES YES NO N'O 
NO NO NO NO 
NO NCO NO NO 
NO NO NO NO 

YES NO YES YEiS 
YES NO NO N'O 
YES NCO YES YEiS 
YES NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

SoD Ito GW -GeDeric SSLlbased on DAF'·10. adaptcdfmm. USEPA Soil Screenlng OuidaDcc: Technical Bac:lcsrotmd.Document.MI)' 1'996 (first preference), or calculated usin8 values from Table 
SoD Ito AIr .. Prom USEPASoD ~I Omcbmcr. Tedmical BaekgrouadI>ocument, May 1996 (Jint prefemtte), orUSEPA Region mRlsk-BlI5ed Concentration Table, June 1996 
Tap 'Water REC,From USl!PA RetI .. mlllsk·n-, Coaoomrat! .. T.ble, October 1997 
Salt 'Wiler Smtiaoe Water Qroruc - From lJ'SFPA S1!pplemeota1 Guidance to RAGS: Region 4 BuIl,!:tins., Eeologieatltbk Assessment. November 199~. Table 2 

•• CoIcelmd JOIIIG ..... _ SSL _ (l" T.ble 6.2) 
OW· Or_ 
NA· N.t_abIe 

Me· Risk-ba5ed coneentndon 
SSL,SoII_II"",1 
MGKO· MiDlS""". per 1d1.S""" 
NG'KO· NImOsrtmI per Idlogram 

UG'KG - Mlcrograml per kilogram 
rot. - Pieol;rantl per liter 
UG/L - Mierogrmns per liter 



Tabl.10.3.9 
lIIorpnfc CbemlCII. DefocfoII bI S_ SoI~ Subsurftoc. Scl~ Sodlm .... Shallow OroUlldwater,and Deep 010,_ 
CompIrison to Cro'IHDedla SSLI, Tap Water MCs, Saltwater Surface Water Chronic Sereening Levels, and Bllckground Reference Values 
NAVBASJl.ChorI~_ZoDoA: SWMU38 . 
CIlIrI_ Scuth e:aoUna 

Maximum Coneentntfmt Screening Concentration • . Fugitive <Jtuand. 
Soil GW Saltwater Particv.11tC W_ 

5_ 5_. Shall ... Deep Soli to Background Soil to Tap Water BackgroUDd Surt Wtr. Soli Water Lcochlnl Inhalation M1pat1 •• _tor 
SolI SoIl OW OW OW Ref=nco Air MC Ref_ Clmc Units Units Potential· Concern CoocerT, 

Inorpalc CbemlcslJ 
16600 21~0 2.00 68.6 ,~c 28240 NA 37000 3210 NA '""'. UGI. NO NO NO 

NO IU NO NO 2.5 NO NA U NO NA ,"",. UGI. YES NO Ne, 
~c 19.8 11..9 1 •. 9 NO U 9.8 7'0 O.a., 11.1 36 ~o UGI. YES NO YEll 
~ ...... .5.5 31.J .0.9 22.3 820 53 690000 2~ 179 NA '""'. UGI. NO NO NO 

~!- 0.5 0.4~ NO NO 32 NO 1300 0.016 NO NA 
_. 

""'- NO NO NC, 
1.5 NO NO NO • NO 1800 IS NO 9.3 

_. 
""'- NO NO NO 

(total) 37.7 6H '.6 NO 19 63.4 270 180 8.7 103 ..... 001. YES NO NO 
Cbroinlum (be>av1~cnt) 0.07. NO NO NO 19 NO 270 180 NO $0 NG'lO UGI. NO NO NC) 

;! •• 1 2.6 7.1 NO 990 e 4.4 NA' 2200 12.1 NA 
_. 

""'- NO NO NO 
87.3 1:6 U 0.9 5~e 16, NA 130000 1'.7 2.9 

_. 
""'- NO NO NC) 

0d 21t3 11.6 2 NO 400 140 .00 I' •• 7 8.5 ..... ""'- NO NO NO 
2,. l:!3 241 71. 5S0 c 98.1 NA 840 2690 NA 

_. 
UGI. NO NO NC) 

1M.....,. 0.31 NO ND ND I 0.3 10 II NO 0.2 ..... UGI. NO NO NO 
!mebl 21.6 :19 ND NO 65 3' 13000 , 730 21.1 .2 -- ""'- NO NO NO 
~cnI ... l.l 4.5 ND NO 15 1.74 NA ISO NO .71 >«><0 UGI. YES NO N() 
~I\ver NO ND 39.8 NO 17 NO NA 180 NO 0.23 

_. 
UGI. NO NO N() 

~n:, NO ND • NO 0.35 NO NA 2.9 2 21 """" UGI. NO NO YES 
3'.2 .".2 NO NO 3000 77.3 NA 2~ 1Q.9 NA 

_. 
UGI. NO NO N() 

~bIc 220.' 84.3 67 •• 3.8 6200 208 NA 11000 83.2 86 
_. 

UGI. NO NO NI) 
. 

ExpI __ or"""""I .. """''''' appear bI SoctIem 6.2. 
Frequencytnd rIIlP of'~cms.JYmge detected ocneentrrtlons, Iftd numberof!ereening coueentration o:eeedancts appear in Tables 10.2.4 alld 10.2.7. 

• Scrc:cama: Conc:catratfons: < , 

SolI" OW -'Jeneri. SSLlbucd .. DAP -10. adaptedftOm USEPA SoIl ScrconIng GuldaDco: Toclmlcol Boekgrouod Document, May 1996 {first prer .... cc). orcalcul.ted using values from T.ble 6.2 
SoII"A!r- 'tom USEPA SolI ScrconInI GuIdance: ToclmlCII S .. tam<md Document, May 1996 {ftm~~fcm> .. ~ orUSEPA Region m RI.I,-Bued Cooccntration T.ble.I .... I996 
Tap W_Rl'C-F .... USEPARegI .. mRisk-Bued CoocoetratIoa Table. October 1m . 
SaltW_s._W_Chn>nI. - 'tom USEPA Supplem~ GuldaDco to RAGS: Region. Bulletins, EcologiCII RI.k A..scs""ent, N."..",ber 1995. T.ble 2 

Bactam<mdref __ for .. 11 .... boom forc:omporiaoa_ only. 
Maximum groundwater COrttelltiati(IruJ aro screened against the greater o!tap water Mes or c.ormpondIng background reference values to detel:mlne groundwater mlgradon ccneem . 

• _ Calcu1_ .011., *,0_' SSL value (See Tob'le 6.2) 
OW - <In>ondMO,, 
NA - NotlVllllableINot applicable 
NO-Not_1 
MC - R1sk-b •• eel OOb<£.~.ti .. 
SSL-SoD ......... I ... 1 
MOIKO-MiDlsr- perldlosrom 
IJUIL - M1cmgrH1S per 11m: 

5urfioco 
W_ 

M1pat1oo 
Coocom 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
NO 
NO 
NO 
NO 
NO 

YES 
NO 
NO 
NO 
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Arsenic exceeded its SSL in surface soil only, antimony and selenium in subsurface soil only, and 

chromium in both surface and subsurface soil. Arsenic was reported at concentrations equal to 

or slightly exceeding its SSL in three surface soil samples (038SBOO1, 038SBOO2, and 038SBOO3). 

Antimony (038SBOO4) and selenium (038SBOO5) each were reported in only. one subsurface soil 

sample 'at concentrations exceeding their SSLs. Antimony was not detected in any surface soil 

samples. Although chromium was reported in four surface soil samples and three subsurface soil 

samples at concentrations exceeding its SSL, it was not reported in any soil sample at a 

concentration exceeding its background reference value. For screening purposes, chromium was 

conservatively assumed to exist in its soluble hexavalent state. Hexachrome analyses at SWMU 38 

and elsewhere in Zone A suggest that chromium in soil exists predominantly in less soluble 

valence states. These findings suggest that concentrations of inorganic soil constituents do not 

appreciably threaten SWMU 38 groundwater. 

Total petroleum hydrocarbons (diesel range) were detected in surface soil above the USTaction 

level but were not detected in either subsurface soil or shallow groundwater. These fmdings 

indicate that soil concentrations of TPH are protective of the shallow aquifer. 

l0.3.5"2SWMU 38 - Groundwater to Surface Water Cross-Media Transport 

For puiposes of fate and transport analysis, sample results from monitoring well NBCA-002-004 

were included in the groundwater it·t<lset bPr"use th .. well borders SWMU 38; data from this well 

are also included with the analysis for SWMU 2. Analytical results from samples collected from 

well NBCA-002-004 during 1993 were not evaluated along with those from the 1995-1996 

sampling rounds because of the time dependence of groundwater concentrations. "abies 10.3.8 

and 10.3.9 compare maximum detected groundwater concentrations from four sampling rounds 

at thr-~ shaJJow wells ar.d one deep well at SWM'J 38 to tap w~tp.r RRC-s. saltwater surface water 

chronic AWQCs, and background reference values for inorganics. 

10.3.31 
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The shallow monitoring wells were installed at 13 feet bgs in the upper sand aquifer, and the deep 

well was installed at 50 feet bgs in the lower aquifer. All wells were installed as described in 

Section 3.3 of this report . 

10.3.4 Nature and Extent of Contamination in Gronndwater 

Table 10.3.6 summarizes organic gronndwater analytical results and Table 10.3.7 summarizes 

gronndwater inorganic analytical results for SWMU 38. Appendix D is a complete analytical data 

report for all samples collected in Zone A, including those collected at SWMU 38. 

Compound 

Pesticides 

4.4·-DDE 

Table 10.3.6 
SWMU38 

Organic Compounds Detected In Groundwater 

Range of Mean of 
Sampling Sampling Frequency DetediODS DetedlODS 

Event Interval of Detection (WILl IuglLl 

Dec. 95 SbaIlow 113 0.045 NA 

Apr. 96 SbaIlow In 0.092 NA 

1une96 SbaIlow on NA NA 

Oct. 96 SbaIlow on NA NA 

Dec. 95 Deep 0(1 NA NA 

Apr. 96 Deep OIl NA NA 

June 96 Deep 011 NA NA 
Oct. 96 Deep OIl NA NA 

10.3.19 

RBC 
!mILl 

0.10 

0.10 

0.10 

0.20 

0.10 

0.10 

0.20 

0.20 

Number of 
Samples 

Exceeding 
RBe 

0 

0 

0 

0 

0 

0 

0 

0 
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Table 10.3.6 
SWMU38 

Organic Compounds Detected in Groundwater 

Non: 
a 
NA 

NBCA-00UJ04 not sampled in second· and thlrd-quarters. 
Not applicable 

Table 10.3.7 
SWMU38 

Meanor 

inorganic AnalysIs Results for Groundwater 

Ccmpound 
Fnq.of 

DdedIon 

Rang. of 
DdedIons 

(pg!L) 

10.3.20 

Mean of 
DdedIons 

!/Jg/L) 
RBC 

!/Jg/L) 

Number of 
Samp/<s 

Exceeding 
boIhRC 
andRBC 
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Compound 
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Sampling 
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Table 10.3.7 
SWMU38 
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inorganic AlWysIs R<suIts for Groundwaler 

Freq. of 
Detection 

Range of 
'Ddedions 

ypL) 

Meanor 
. DetedioDS 

ypL) 

ReCef'CD.ce 
Cone:. 
c"g!L) 

RBC 
c"g!L) 

Number of 
Samples 

Exceeding 
boIhRC 
andRBC 

(3 ShaDow groundwater 52IDples and 1 deep sample collected dmiDg each neDt) 

Arsemc-:& 
.'$ Dee. 95 Shallow 113 5.8 - 6.0 5.9 7.4 0.045 0 

.:.~!: Apr. 96 Shallow 0/3 NA NA 7.4 0.045 0 

June 96 StWlow 3/3 3.1 - 12.5 6.7 7.4 0.045 

Oct. 96 Shallow 113 10.3 -14.9 12.6 7.4 0.045 2 

Dee. 95 Deep 0/1 NA NA 11.1 0.045 0 

Apr. 96 Deep 0/1 NA NA 11.1 0.045 0 

June 96 Deep 011 NA NA 11.1 0.045 0 

Oct. 96 Deep 0/1 NA NA 11.1 0.045 0 

Calcium' Dee. 95 Shallow 3/3 7,540-IU,OOO 60.350 . 'NA'c'" NA NA 

Apr. 96 Shallow 113 501,100-99,100 76,600 NA NA NA 

JUIIC 96 Shallow 3/3 7,500 • 98,000 52,800 NA NA NA 

Oct. 96 SbaDow 3/3 6,260·95,600 52,500 NA NA NA 

Dee.9S Deep III 101,000 NA NA NA NA 

Apr. 96 i>eep iii l~.UUU NA N ..... tJ ...... NA 

J_96 Deep III 97,500 NA NA NA NA 

0cL96 Deep III 99,300 NA NA NA NA 

10.3,21 
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Table 10.3.7 
SWMU38 

Inorganic Analysis Results Cor GroundWlltu 

Compound 

Cobalt 

Sampling 
Event 

Dec. 95 

Apr. 96 

June 96 

Oct. 96 

Dec. 95 

Apr. 96 

June 96 

Oct. 96 

Sampling 
Interval 

Shallow 

Shallow 

Shallow 

Shallow 

Deep 

Deep 

Deep 

Deep 

Fnq. of 
.Detection 

013 

013 

113 

013 

011 

011 

011 

0/1 

Raageof 
Det«tJ.ons 

!J<g!L) 

NA 

NA 

7.1 

NA 

NA 

·NA 

"NA 

NA 

10.3.22 

Meanor 
Detections; 

!t<g!L) 

NA 

NA 

NA 

NA 

NA 

l'IA 

NA 

NA 

Reference 
Cone. 
(pgIL) 

•• 
•• 

•• 
•• 

12.1 

.12.1 

. :12.1 
.. 

-~1 
. -.: 

" "12;1 -<:!~-" 

RBC 
!t<g!L) 

2.200 

2.200 

2.200 

2.200 

2.200 

2.200 

2.200 

2.200 

Number DC 
Samples 

Exceeding 
bothRC 

. andRBC 

0 

0 

0 

0 

0 

0 

0 

0 
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Inorpulc AnalysIs Results Cor Groundwater 

Freq:oC 
Detection 

MeanoC 
Detections 

!JPL) 

Reference 
Cone. 
();gIL) 

RBC 
!JPL) 

Number of 
Samples 

Exceeding 
bothRC 
andRBC 

(3 Shallow groundwater samples and 1 deep sample collected during each evmt) 

Iron C Dec. 95 Shallow 3/3 1.840 ·16,100 10,000 NA NA NA '~ .. 
:·fi 
.1.. Apr. 95 Sballow 3i3 5.990 . 16,200 ,,~ 

N .. "'. NA NA ~,-

June 96 Shallow 3/3 4,210· 15.700 11,300 NA NA NA 

0cL96 Shallow 3/3 645 ·13,600 8,650 NA NA NA 

Dec. 95 Deep III 2,710 NA NA NA NA 

Apr. 96 Deep III 3,sSO NA NA NA NA 

June 96 Deep III 3.770 .NA NA NA NA 

:~ 0cL96 Deep III 3,660 NA NA NA riA 

. MlP?i'nn Dcc.95 .- Sballow 3/3 5,130 -14,400 9,190 . NA .... ,NA NA 

Apr. 96 Sballow 3/3 6,090 -17,100 10,100 NA NA NA 

J ..... 96 Shallow 3/3 5,sso - 17,200 9,930 NA NA NA 

Oct. 96 Sballow 3/3 3,960 - 13,200 8,510 NA NA NA 

Dcc.95 Deep III 11,700 NA NA NA NA 

}...pr.96 Deep III 11,100 NA NA NA NA 

J ..... 96 Deep III 11,000 NA NA NA NA 

Oct. 96 Deep III 11,400 NA NA NA NA 

10,3,23 
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Table 10.3.7 
SWMU38 

Inorganic Analysis Results for Groundwater 

Compound 

Inorganics 

Potassium 

Sampling 
Event 

Dec. 95 

Apr. 96 

lune96 

Oct. 96 

Dec. 95 

Apr. 96 

1\Il1096 

Oct. 96 

Sampling 
Intenal 

Shallow 

Shallow 

Sballow 

Shallow 

Deep 

Deep 

Deep 

Deep 

·Fnq.of 
Detection 

3/3 

1/3 

3/3 

313 

111 

III 

III 

111 

RoDge of 
. Detections 

(yg!L) 

1.340 - 21.800 

19.800 

2,820 - 24,700 

2,010 - 38,800 

3,560 

2,100 

5,080 

6,540 

10.3.24 

Meanor 
Detections 

(pgILl 

8.210 

NA 

10,200 

14,300 

NA 

NA 

NA 

NA 

Reference 
Cone. 
~) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RBC 
(ygIL) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Number of 
Samples 

Ex<e<dlng 
bothRC 
andRBC 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Compound 

Inorganics 

Thallium 

Sampling 
Eyent 

Dec. 95 

Apr. 96 

Junc96 

Od.96 

Dec. 95 

Apr. 96 

lunc96 

Oct. 96 

Sampling 
Internl 

Shallow 

Shallow 

Shallow 

Shallow 

Deep 

Deep 

Deep 

Deep 

Table 10.3.7 
SWMU38 
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Inorpnlc: AwdysIs Results Cor Groundwater 

Freq. of 
Detection 

1/3 

0/3 

0/3 

0/3 

011 

011 

011 

0/1 

liang. or 
IlttedIous 

(pg!Ll 

4.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10.3.25 

Meanor 
Detections 

(pg!L) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Cone. 
(pg!Ll 

•• 

•• 
•• 
•• 
2 

2 

2 

2 

RBC 
(pg!Ll 

2.9 

2.9 

2,9 

2,9 

2,9 

2.9 

2.9 

2.9 

Number or 
Samples 

ExceediDg 
bothRC 
andRBC 

0 

0 

0 

0 

0 

0 

0 
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Table 10.3.7 
SWMU38 

Inorg:mk: AnaIysfs Results for Groundwa\u 

Number of 
Sampl .. 

Range of Meanor Reference Exceeding 
Sampling Sampling Fr<q. of Detections Detections CoDe. RRC· bothRC 

Com~und Event Interval Detection (pj:IL) (pj:IL) w;L) (pj:IL) ondRRC 

Inorganlcs 
(3 Shallow G!!UDdwater saID}!les and 1 dee!:! S3ID21e collected dllr'ing each event) 

Chloride June 96 Shallow 2fl 36.000·62,000 49,000 NA NA NA 

Oct. % stallow 313 33,000 ~ 177.000 90.000 NA NA NA 

Dec.9S Deep 111 150,000 NA NA NA NA 

June 96 Deep 111 160,000 NA NA NA NA 

Oct. 96 Deep 1/1 165,000 NA NA NA NA 

TDS June 96 Shallow 2fl 360.000· S40,ooo 450,000 NA NA NA 

OcL96 Sballow 3/3 244,000 • 706,000 451,000 NA NA NA 

Dec. 95 Deep 111 640,000 NA NA NA NA 

June 96 Deep 111 200,000 NA NA NA NA 

Oct. 96 Deep 111 , 624;000 NA NA NA NA 

NtJl¢ 

• LeId does DOl have an RBC. 'IbettIbrc, \be USEPA Ttutmenl Teclmique A<:Iion Level (ITAL) or IS "gIL bas been substiluicd 
ror \be RBC. 

•• Number or oondctects prevcDled determination or UTI.. 

Volatile Organic Compounds in Grooodwater 

No VOCs were detected in groundwater samples collected at SWMU 38. 

Semivolatile Organic Compooods in Grooodwater 

No SVOCs were detected in groundwater samples collected at SWMU 38. 
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Hypothetical Site Residents 

Final Zo~ A RCRA Facility Investigation Report 
NAVBASE Orarleston 

Section 10 - Site-$pedfic Eva1uotions 
Revision: 0 

For the groundwater ingestion pathway, the lifetime weighted average ILCR was computed to be 

2E-4: Arsenic, 4,4'-DDD and 4,4'-DDT were the primary contributors to risk through ~e 

groundwater ingestion exposure route. Hazard indices for the adult and child resident are 2 and 

4 for the ingestion pathway. Arsenic and thallium were primary contributors to the hazard index. 

for this exposure route. 

Hypothetical Site Workers 

For the groundwater ingestion pathway, the ILCR was computed to be 7E-S. Arsenic,4,4'-DDD 

and 4,4 '-DDT were the primary contributors to risk through the groundwater ingestion pathway. 

The ingestion pathway hazard index was computed to be 0.6, with arsenic and thallium as the 

primary contributors. 

Current Site Workers 

Shallow groundwater is not currently used as a potable water source for SWMU 38, or other areas 

of Zone A. In the absence of a completed exposure pathway, no threat to human health is posed 

by reported shallow groundwater contamination. 

COCS .Identified 

for this site. USEPA has established a generally acceptable risk range of 1E-4 to.1E-6, and a 

hizard index threshold of 1.0 (unity). In this HHRA, a COC was considered to be any chemical 

contributing to a cumulative risk level of 1E-6 or greater and/or a cumulative hazard index above 

1.0, if its individual ILCR exceeds 1E-6 or its hazard quotient exceeds 0.1. For carcinoge!!!"this 

of lE-6) is recommended byUSEP A Region IV as the trigger for establishing COCS. The COC 

selection method presented was used to provide a more comprehensive evaluation of chemicals 
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contributing to carcinogenic risk or noncarcinogenic hazard during the remedial goal options 

development process. Table 10.3.22 provides a summary of COCs identified in each medium 

based on contribution to cumulative lLCR or hazard index . 

. Sm:face-8oils 

Hypothetical Site Residents (future land use) 

Aluminum was identified as a COC based on its contribution to cumulative hazard index. 

Aroclor-1260, beryllium, 4,4'-DDD and 4,4'-DDE were identified as COCs based on their 

contribution to cumulative lLCR. Arsenic and 4,4' -DDT were identified as COCs based on their 

contribution to cumulative lLCR and hazard index. 

Hypothetical Site Workers (current land use) 

Arsenic, 4,4'-DDD, and 4,4'-DDE were identified as COCs based on their contribution to 

cumulative ILCR. 4,4'-DDT was identified as COC based on its contribution to cumulative lLCR 

and hazard index. 

Aluminum and arsenic were detected in soil throughout SWMU 38. Aluminum was detected in 

all six surface soil samples and exceeded the Zone A background concentration in two of six 

samples. Arsenic was detected in all six surface soil samples and exceeded the Zone A 

background conce:ntFcdion in five of six sail 'pIes. 4,4'-DDD-was detected in 9 of 14 surface soil 

samples, while 4,4' -DDE and 4,4' -DDT were detected in eleven of fourteen surface soil samples. 

The maximum concentrations of all three pesticides were located in the surface soil sample 

038SBOOI (450, 37, and 1,000 mg/kg, respectively). The next highest concentrations of these 

pesticides were all located in surface soil sample 038SBOO3 (3.3, 0.45, and 7.8 mg/kg 

respectiveiy). Tnese sampies were collected from the northern oonnf1arj of SVl?vPJ 38, along the 

property line adjoining the Hess Oil tank farm. The two surface soil locations listed above were 
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Table 10.3.22 
, 'S"mmary of Risk and Hazard-bascd <XlCs 

SwMu38 
Naval Base OIarleston, Zone A 
OIarlcston, Sou1h Carolina 

Future Future 
Exposure Rcsidcot Adult Residart Oilld Resident lwa Site Worlcer 

Medium Pathway Hazard Quotient Hazard Quotient 

Surface Soil Incidental Aluminum 0.023 0.21 

Ingestion Aroclor-1260 NO NO 

Arsenic 0.090 0.84 

Beryllium 0.000\37 0.00128 

4,4'-DDD NO NO 
4,4'-DDE NO NO 
4,4'-DDT ,2.2 20, 

Manganese 0,0074 0,069 

Dermal Contact Aluminum 0.0047 0.015 
Arocior-i260 .~ .. IT> .w 'w 
Arsenic 0.019 0.061 

Bayllium 0.0000281 0.000093 

4,4'-DDD NO NO 
4,4'-DDE NO NO 
4,4'-DDT 1.8 5.9 

Manganese 0.015 0.050 

ISurface Soil Pathway Sum 4 28 

,'~ow Ingestion Arsenic 0.81 1.9 
.... Groundwater 4,4'-DDD NO NO 

4,4'-DDE NO NO 
4,4'-DDT 0.060 0.14 
Thalliwn 0.72 1.7 

I Groundwater Pathway Sum 2 4 

Notes: ::c 
NO indicates not determined due ID the lack of available risk inIormalion. 
lLCR indicatesiiiCrcmentailifetime cancer risk 
ill indicates hazard index 
COC indicates chem.icai oi concern 
1- Olemical is a COC by virtue of projected child residence noncarcinogenic hazard. 
2- Olemical is a COC by virtue of projected future residcot lifetime ILCR. 
3- Olemical is a COC by virtue of projected site worker noncarcinogenic hazard. 
~ Oiemical is a COC by virtue of projected site worlccr ILCR. 

) 

j/),) b) 

ILCR Ha2anI Quotiart 
NO 0.0081 

4.1~ NO 
4.6&05 0.032 
3.4~ 0.0000489 
1.0&04 NO 

1.6&05 NO 

4.3&04 0.78 
NO 0,0026 

NO 0.0033 
1.8&06 NO 

5.2E-06 0.013 
3.8&07 0,0000201 

4.6&05 NO 
7.1~ NO 
1.9&04 1.28 

NO 0.01 

8&04 2 

2.0&04 0.29 
1.3&05 NO 
2.2&07 NO 
5.~ 0.022 

NO 0.26 

2&04 I 

Identification 
ILCR ofCOCs 

NO I 
4.5&07 2 
5.2E-06 I 2 4 
3.8&07 2 
l.1&O5 2 4 
1.8~ 2 4 
,U&05 I 2 3 4 

NO 

NO 
7.5E-07 2 
2.1~ 2 4 
1.5&07 
1.9&05 2 4 
2.9&06 2 4 

7.8&05 I 2 3 4 
NO 

2&04 

6.4&05 1 2 4 
4.0~ 2 4 
7.0&08 
1.8~ 1 2 4 

NO I 

7&05 
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the only locations with4,4'-DDD, 4,4'-DDE, and4,4'-DDT surface soil concentrations above the 

residential RBCs. Aroclor-1260 was detected in six of fourteen surface soil samples and was 

detected above the ~idential RBC in 4 qf 14. The highest Aroclor- 1260 locations are 038SBOO6 

(0.5 mglkg), 038SBOll (0.72 mglkg), .. and 038SB012 (1.3.mg/kg). 

Groundwater 

Hypothetical Site Residents (future land use) 

Thallium was identified as a groundwater COC, based on its contribution to the cumulative hnard 

index.' 4,4'-DDD was identified as a groundwater COC based on its contribution to the 

cumulative ILCR. Arsenic and 4,4'-DDT were identified as groundwater COCs based on their 

contribution to cumulative ILCR and hazard index. 

Hypothetical Site Workers (current land use) 

Arsenic, 4,4'-DDD and 4,4'-DDT were identified as groundwater COCs based on their 

contribution to ILCR. 

Arsenic was detected in the sample collected from the monitoring weU NBCA038001 in the fIrst, 

third, and fourth quarters. Arsenic was also detected in the sample collected from monitoring well 

NBCA038002 in the third quarter. Arsenic was not detected in either well in the second quarter. 

Thallium was detected in the fiJSt quarter in one of two monitoring weUs (NBCA038002) at a 

concentration of 4 p.glL. Thallium was not detected in shallow groundwater in any subsequent 

quarter sample. 4,4'-DDD was detected in one shallow monitoring well (NBCA038001) in each 

of the four quarters. 4,4'-DDT was detected in the same shallow monitoring well (NBCA038001) 

in each of the first three quarters. Due to their hydrophobic nature, however, 4,4'-DDD and 

4,4 t -DDT are not expected to migrate with groundwater_ 
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1. INTRODUCTION 

1.1 rNST ALLA TION RESTORA nON PROGRAM The purpose of the Department of the 

Navy (DON) Installation Restoration (lR) Program is to identifY, assess, characterize and clean up 

or control contamination from past hazardous waste disposal operations and hazardous material 

spills at Navy and Marine Corps activities. The Defense Environmental Restoration Program 

(DERP) is codified in the Superfund Amendments and Reauthorization Act (SARA) Section 211 

(10 USC 2701). The IR Program is a component ofDERP. 

1.1.1 Naval Base Charleston IR Program At Naval Base Charleston; a Resource Conservation 

and Recovery Act (RCRA) Facility Assessment (RFA) was prepared which divided the Naval Base 

into zones and identified Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) 

within each zone. The RF A evaluated each SWMU and AOC and determined which sites required 

further investigation. Based on the RF A, a RCRA Facility Investigation (RFI) work plan has been 

or is being prepared for each zone containing SWMUs and AOCs requirLrlg fi.l.rLher investigation. 

On completion of the RFI for each Zone, a RFI report will be prepared for that zone. The RFI 

reports will identify SWMUs and AOCs containing wastes requiring remediation. Eventually, 

Corrective Measures Studies (CMSs) will be prepared to determine the best means of remediating 

each site. 

1.2 INTERIM MEASURES Interim Measures (1M) performed as part of the IR Program are 

intended to eliminate sources of environmental contamination or limil the spread of environmental 

conlaminants prior to the completion of the RFJ CMSs. 

1.3 SWMU 38 SWMU 38 is a site where a former storage yard was associated with Buildings 

1605 and 1604 for approximately 50 years. The site is a graded ."Run of Crusher" (ROC) area used 

for the temporary storage of non perishable industrial equipment such as high voltage cable, 

transformers, electrical controllers/motors, refrigerators, construction and heavy machining 

equipment. The site is north of Building 1605,near the northern boundary of NA VBASE. The 
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Hess OiL Inc .. tank farm is adjacent to this boundary. The boundary of smru 38 was reduced to 

encompass only the specific area formerly used for storage of empty drums. The remaining area 

depicted in the RF A was exclusively used for the storage of wooden pallets, boats, and 

automobiles. (See Figure #1, Appendix A). 

Past investigations documented in the Zone A RCRA Facility Investigation Report for NA VBASE 

Charleston have identified the pesticides 4,4'-DDT, 4,4'-DDE and 4,4'-DDD as contaminants of 

concern at this site . 

1.4 SWMU 38 INTERIM MEASITRF. Du..ri~T'lg t.~e interval between t.~e RFI and the 

completion of the CMS, it was decided by Southern Division Naval Facilities Engineering 

Command (SOUTHDIV) that an 1M would be performed by Supervisor of Shipbuilding, 

Conversion and Repair (SUPSHIP), United States Navy (USN), Portsmouth Va. Environmental 

Detachment Charleston (SPORTENVDETCHASN). The objective ofthis IM was to excavate and 

dispose of pesticide contaminated soiL The excavation ,vas to continue wltil a sa...-npling program 

indicated with reasonable confidence that the concentrations of contaminants at the site were less 

than residentiallirnits specified by the United States Environmental Protection Agency Region III 

Risk 8ased Concentrations (RBC's), dated 23 September 1996 for pesticides. This IM is consistent 

with the ultimate cleanup of SWMU 38 and is not intended to circumvent the public participation 

process inherent within environmental cleanup under RCRA authority. 

1.4.1 SWMlJ 38 INTERIM MEASURE EXECUTION SUMMARY The execution of this 

1M consisted of two excavations at the site. The initial work plan (Rev 0) required the excavation 

of pesticide contaminated soil from two 6' by 6' and 4' in depth areas. One .,~, 1 :,=~:e::: ~: :.:' 

boring 038-S-8001, the other at soil boring 038-S-8003. (See Figure #1, Appendix A). The 

cleanup goal for the pesticides was 1.9 mglkg for DDT, DDE, and 2.7 mglkg for DDD, which are 

the residential RBC's. The initial work plan also required the abandonment of well NBCA-38-01. 

See Appendix 8 for the well abandonment letter. The initial excavation began in April of 1997. 

Soil removed from the site was characterized as hazardous "u" listed waste; and disposed of ina 
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certified Subtitle C landfill. Confmnation samples collected after completion of the initial 

excavation indicated results above the residential RBC's. (See Figure #2 and sample results, 

Appendix A). 

To further delineate the area, immunoassay and field gas chromatograph sampling was conducted 

in July and November of 1997. Results from this sampling indicated an area approximately 120' x 

25' and a depth on to 4 feet was contaminated with pesticides. (See Figure #3, Appendix A). 

In February of 1998, the Navy reassessed the waste characterization of soils at SWMU 38 and 

SCDHEC agreed with the Navy that the soil at SWMU 38 was contaminated from the application 

of the pesticides and was therefore not a listed waste. SCDHEC agreed that since the soil was not 

contaminated with a listed waste, it could not be considered ha 7 ardous waste, and should be 

managed as "Contaminated Media." (See Appendix B). 

A risk evaluation for SWMU 38 was conducted by Ensafe, Inc. following the initial excavation. 

(See Appendix C). This evaluation developed Remedial Goal Options (RGO) values of 9.2 mglkg 

for DDD and 6.5 mglkg for DDT and DDE as the clean up goals. Based on the newly established 

clean-up goals (RGO values), the work plan. was alnended as (Rev 1) in April 1998 to incorporate 

the new RGO's. 

The final excavation began in August of 1998 and encompassed an area approximately 120' x 25' 

and a depth of 4 to 5 feet. Upon completion of the excavation confmnatory samples were taken 

along the east, west and south side walls and bottom of the excavation. (See Figure #4 and sample 

results, Appendix A). The north side walls and 3m interval perimeter sampling was conducted 

following excavation back fill. (See Figure #5 and sample results, Appendix A). 

Perimeter confirmatory sampling of the excavation side walls was conducted at the I" and 2"d 

intervals. Results showed that pesticide levels were less than the RGO's with the exception of one 

I" interval sample located along the fenced property line of Hess Oil Inc. reading 50.9 ppm DDT. 

Three confirmatory samples were collected from the bottom centerline of the excavation. Results 

showed pesticide contamination in all three samples ranging from I 9 ppm to 388 ppm. Because 

groundwater was encountered, no further excavation was performed and the site was back filled, 

compacted and graded. SCDHEC requested additional perimeter sampling be performed in the 3'd 

interval (6' - 7') to determine if pesticide contamination existed below and beyond the perimeter of 
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the excavation. The DET collected six samples from around the perimeter of the excavation. The 

results of these samples were all less than the ROO's with the highest detection reading 225 ppm. 

(See Figure #5 and sample results, Appendix A). Sample analysis data sheets are found in 

AppendixD. 

1.4.2 SWMU 38 INTERIM MEASURE CONCLUSION 

This Interim Measure effectively removed contaminated soil from land surface to approximately 4' 

below land surface (BLS). Groundwater was encountered at approximately 4' BLS. According to 

investigative samples conducted after remediation, 3"' interval samples collected at the perimeter of 

the excavation indicated the presence of pesticides, although below the clean levels defined for 

SWMU 38. Samples collected along the Naval Complex property line indicated one result greater 

than RGO levels and confirmation samples collected approximately 4' BLS also exceeded RGO 

levels. Based on these results, further investigation may be warranted. 
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2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REOlJ1RED BY INTERIM MEASURE WORK PLAN Required actions 

are listed below: 

2.1.1 Actions required bv Interim Measure Work Plan Rev (0) 

• Abandorunent of groundwater monitoring well NBCA-38-01 to prevent possible cross 

contamination of the groundwater by the surrounding soil. 

• Removal and disposal of approximately 5.4 cubic yards of DDD, DDE, and DDT contaminated 

soil at soil boring 038-S-BOOI. 

• Removal and disposal of approximately 2.7 cubic yards of DDD and DDT contaminated soil at 

soil boring 038-S-B003. 

2.1.2 Actions required bv Interim Measure Work Plan Rev (l) 

• Removal and disposal of DOD, DOE, and DDT contaminated soil from an area approximately 

120' x 25' to a depth of 4 to 5 feet extending between and beyond soil borings 038-S-BOOI and 

038-S-B003 based on new clean guidelines established as RGO's. 
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2.2 OBSERVATIONS NOTED 

2.2.1 Soil Conditions The laTld surface to approxl.Inately 6'1 below ground surface was made up 

of gravel (ROC). From 6" below ground surface to the bottom of the excavations, the soil was a 

sandy fill, gray in color with orange-brown mottling, with some silt and clay. 

2.2.2 Groundwater Groundwater was encountered at approximately 4 feet. 

2.3 PLAN MODIFICATIONS AND JUSTIFICATION The 1M Work Plan (Rev 0) specified 

removal of soil to a depth of 4' in two 6' x 6' square areas at RF1 sample locations 038-S-BOOI and 

038-S-B003. The sample analysis from the two areas revealed that the excavation site required 

further expansion to include an area approximately 120' x 25', extending between and beyond the 

two RF1 sample locations. (See Figure #3, Appendix A). 

Waste disposal characterization was changed from hazardous, for the initial excavation, to non

hazardous for the final excavation. Additionally a change was made from the residential RBC 

cleanup goals specified by USEPA to Remedial Goal Option (RGO) values. This change was 

based on a risk evaluation conducted by Ensafe, Inc. (See Appendix C) The RGO values 

established for SWMU 38 was 6.5 mglkg for DDT. DDE and 9.2 mglkg for DDD. 
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3. INTERIM MEASURE OUTCOME 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following 

completion of all site work on 29 October 1998, the DET had removed 519 cubic yards of pesticide 

contaminated soil. The site was back-filled, compacted, covered with ROC and graded to existing 

conditions. Site photographs are included in Appendix E . 

3:'! 



4. SAMPLING 

4.1 SAMPLING EVOLUTIONS AND RESULTS 

4.1.1 Field Sampling Field sampling consisted of immunoassay and field gas chromatography 

testing to determine the extent of contamination. Tbis data was used to estimate groWth in the 

scope of work. 

4.1.2 Confirmation Sampling Upon completion offield work, grab samples were taken along 

the peruneter and bottorn of the excavations to detenru.ne the effectiveness of the soil removal. 

Additional investigative sampling was conducted after clean fill and grading had been completed at 

the site for the Corrective Measures Study. See Appendix D for sampling documentation. 
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5. WASTE GENERATION 

5.1 HAZARDOUSIPOTENTIALL Y HAZARDOUS WASTE 

A total of 16 cubic yards of pesticide contaminated soil was disposed of to a pennitted Treatment, 

Storage and Disposal Facility. 

5.2 NON-HAZARDOUS WASTE 

A total of 503 cubic yards of non-hazardous pesticide contaminated soil was disposed of to a 

Subtitle D landfill pennitted to accept special waste. 

Waste Manifests are in Appendix F. 
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CONFIRMATION SOIL SAMPLE RESULTS FROM INITIAL EXCAVATION 

SAMPLE # SAMPLE # CONSTITUENT RESULTS REGION III REGION III 
INDUSTRIAL RESIDENTI...Q 

(SPORn (NBCA) (MGlKG) RBC(MGlKG) RBC(MGlKG) 

474·1 0385000101 DDD 30.0 24 2.7 

474·1 0385000101 DDE NO 17 1.9 

474·1 0385000101 DDT 136.0 17 1.9 

474·2 0385000201 DDD 298.0 24 2.7 

474·2 0385000201 DDE NO 17 1.9 

474·2 0385000201 DDT 154.0 17 1.9 

474·3 0385000301 DDD 1.5 24 2.7 

474·3 0385000301 DDE NO 17 1.9 

474·3 0385000301 DDT 5.03 17 1.9 

474·4 0385000401 DDD 550.0 24 2.7 

474·4 0385000401 DDE ND 17 1.9 

474·4 0385000401 DDT 1790.0 17 1.9 

474·5 0385000504 DDD 23.1 24 2.7 

474·5 0385000504 DDE ND 17 1.9 

474·5 0385000504 DDT 1.36 17 1.9 

474·6 0385000601 000 13.3 24 2.7 

474·6 0385000601 DDE NO 17 1.9 

474·6 0385000601 DDT 51.5 17 1.9 . 

474·7 0385000701 DDD 0.473 24 2.7 

474·7 0385000701 DDE 0.281 17 1.9 

474·7 0385000701 DDT 0.0548 17 1.9 

474·8 0385000801 DDD 0.464 24 2.7 

474·8 0383000801 DDE 0.253 17 1.9 

474·8 0383000801 DDT 0.373 17 1.9 

474·9 0385000901 DDD 5.27 24 2.7 

474·9 038S0OO901 DDE 1.04 17 1.9 

474·9 0385000901 DDT 3.54 17 1.9 

474·10 0385001002 DDD 41.5 24 2.7 

474·10 0383001002 DDE ND 17 1.9 

474·10 0383001002 DDT 116.0 17 1.9 

474·11 (OUP OF 474·10) 038COO1102 DDD 20.3 24 2.7 

474·11 (OUP OF 474·10) 038COO1102 DDE 1.9 17 1.9 

I 474·1\ (DUr OF 474·10) I 038Coo1102 DDT 17 1.9 

ND - NOT DETECTED 

BOLD = VALUES EQUAL TO OR EXCEEDING THE RESIDENTIAL RBC 



CONFIRMATION SOIL SAMPLE RESULTS FROM BOTIOM OF EXCAVATION 

SAMPLE # SAMPLE # CONSTITUENT RESULTS REMEDIAL 

GOAL Ol'1l0N 

(SPORT} (NBCA) (MGlKG) RGO(MGlKG) 

783-1 038S03OO1 DDD 19_0 9.2 

783-1 038S03001 DDE NO 6.5 

783-1 038S03001 DDT 41.6 6.5 

783-2 038S03101 DDD 123.0 9.2 

783-2 038S03101 DDE NO 6.5 

783-2 038S03101 DDT 388.0 6.5 

783-3 038S03201 DDD 0.992 9.2 

783-3 038S03201 DDE ND 6.5 

783-3 038S0320! DDT ' " 't".VJ 
r r 
O.J 

ND = NOT DETECTED 

BOLD = V ALVES EXCEEDING THE REMEDIAL GOAL OPTION 
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CONFIRMATION SOIL SAMPLE RESULTS FROM FINAL EXCAVATION 
SAMPLE # SAMPLE # CONSTITUENT 

(SPOR1) (NBCA) 

886-1 038S 1200 1 DDD 

886-1 038SI2ooi DDE 

886-1 038812001 DDT 

886-2 0385013002 DDD 

886-2 0385013002 DDE 

886-2 0385013002 DDT 

886-3 0385014001 DDD 

886-3 0385014001 DDE 

886-3 0385014001 DDT 

886-4 0385015002 DDD 

886-4 038S015002 DDE 

886-4 0388015002 DDT 

886-5 0388016001 DDD 

886-5 0388016001 DDE 

886-5 038S016001 DDT 

886-6 038S017002 DDD 

886-6 0385017002 DDE 

886-6 038S017002 DDT 

886-7 0385018001 DDD 

886-7 0385018001 DDE 

886-7 038S018001 DDT 

886-8 038S019002 DDD 

886-8 038S019002 DDE 

886-8 038S019002 DDT 

886-9 038S020001 DDD 

886-9 038S02OO01 DDE 

886-9 0385020001 DDT 

886-10 038S021002 DDD 

886-10 038S021OO2 DDE 

886-10 0385021002 DDT 

886-1\ 0385022001 DDD 

886-1\ 0385022001 DDE 
DOL'" • I n ... oC''' ...... "". --~ v.)O~V.L.LVV 1 UUl 

RESULTS 

(MG/KG) 

0.00169 

0.0127 

ND 

ND 

NO 

ND 

0.0847 

NO 

0.619 

0.0434 

ND 

0.319 

ND 

0.0331 

0.05\3 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

0.\34 

NO 
,~ 

NU 

REMEDIAL 

GOAL OPTION 

RGO(MG/KG) 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

6.5 

9.2 

6.5 

" 



CONFIRMATION SOIL SAMPLE RESULTS FROM FINAL EXCAVATION (CON'T) 

886-12 038S023002 DOD NO 9.2 

886-12 038S023002 DOE NO 6.5 

886-12 038S023002 DDT NO 6.5 

886-13 038S024001 DOD NO 9.2 

886-13 038S024001 DOE NO 6.5 

886-13 038S024001 DDT NO 6.5 

886-14 038S025002 DDD ND 9.2 

886-14 038S025002 DDE ND 6.5 

886-14 038S025002 DDT ND 6.5 

886-15 038S026001 DDD NO 9.2 

886-15 038S026001 DDE ND 6.5 

886-15 038S026001 DDT ND 6.5 

886-16 038S027002 DDD ND 9.2 

886-16 038S027002 DDE ND 6.5 

886-16 038S027002 DDT ND 6.5 

886-17 038S028001 DDD 7.630 9.2 

886-17 038S028001 DDE 0.305 6.5 

886=17 038S028001 DDT 0.170 6.5 

886-18 038S029002 DDD 0.0616 9.2 

886-18 038S029002 DDE NO 6.5 

886-18 038S029002 DDT NO 6.5 

ND = NOT DETECTED 
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INVESTIGATIVE SAMPLES 

SAMPLEN SAMPLEN CONSlITUENT RESULTS REMEDIAL 
,-...r.. ... ..... .......,,, ... , ... 
vvru... VI'" J IVI'! 

(SPORn (NBCA) (MG/KG) RGO(MG/KG) 

0015-01 03803301 ODD 0.0999 9.2 

0015-01 03803301 DOE 0.546 6.5 

0015-01 03803301 DDT 0.376 6.5 

0015-02 03803302 DOD 0.024 92 

0015-02 03803302 DOE 0.0306 6.5 

0015-02 03803302 DDT 0.160 6.5 

0015-03 03803401 DOD 0.013 9.2 

0015-03 03803401 DOE 0.0639 6.5 

0015-03 03803401 DDT 0.046 6.5 

0015-04 03803402 DOD NO 9.2 

0015-04 03803402 DOE NO 6.5 

0015-04 03803402 DDT NO 6.5 

0015-05 03803501 DOD 0.0666 9.2 

0015-05 03803501 DOE 0.123 6.5 

0015-05 03803501 DDT 0.338 6.5 

1\1\ t C 1\£ n")Ol\"Jcr. ... DDD 0.783 "' VVI..J-VV V.JOVJ.JVL >.< 

0015-06 03803502 DOE NO 6.5 

0015-06 03803502 DDT 0.599 6.5 

0015-07 03803601 DOD 0.193 9.2 

0015-07 03803601 DOE 0.523 6.5 

0015-07 03803601 DDT 0.713 6.5 

0015-08 03803602 DOD 0.00598 9.2 

0015-08 03803602 DOE 0.00783 6.5 

0015-08 03803602 DDT 0.0291 6.5 

0015-09 03803701 DOD 8.040 9.2 

0015-09 03803701 ODE 5.880 6.5 

0015-09 03803701 DDT 50.900 6.5 

0015-10 03803702 DOD 0.0146 9.2 

0015-10 03803702 DOE 0.011 6.5 

0015-10 03803702 DDT 0.103 6.5 

0015-11 03803801 DOD 0.0479 9.2 

0015-11 03803801 DOE 0.115 6.5 

0015-11 03803801 DDT 0.250 6.5 



INVESTIGATIVE SAMPLES CON'T 

SAMPLE # SAMPLE # CONSTITUENT RESULTS REMEDIAL 

'-JUt'lL vr ,.vN 

(SPORl) (NBCA) (MG/KG) RGO(MG/KG) 

0015-12 03803802 DDD 0.649 9.2 

0015-12 03803802 DDE ND 6.5 

0015-12 03803802 DDT 0.122 6.5 

0015-13 03803903 DDD 0.0573 9.2 

0015-13 03803903 DDE 0.0133 6.5 

0015-13 03803903 DDT 0.114 6.5 

0015-14 03804003 DDD 0.000829 9.2 

0015-14 03804003 DDE 0.00113 6.5 , 
0015-14 03804003 DDT 0.0110 6.5 

0015-15 03804103 DDD 2.250 9.2 

0015-15 03804103 DDE ND 6.5 

0015-15 03804103 DDT 0.639 6.5 

0015-16 03804203 DDD 0.00216 9.2 

0015-16 03804203 DDE 0.00456 6.5 

0015-16 03804203 DDT 0.00633 6.5 

0015-17 03804301 DDD 0.000679 9.2 

0015-17 03804301 DDE 0.00423 6.5 
/ 0015-17 03804301 DDT 0.00290 6.5 

0015-18 03804302 DDD 0.0739 9.2 

0015-18 03804302 DDE 0.0999 6.5 

0015-18 03804302 DDT 0.0348 6.5 

0015-19 03803403 DDD 0.165 9.2 

0015-19 03803403 DDE 0.0386 6.5 

0015-19 03803403 DDT 0.153 6.5 

0015-20 03803703 DDD 0.018 9.2 

0015-20 03803703 UUlO 0.008-,9 6.5 

0015-20 03803703 DDT 0.0453 6.5 

NO - NOT DETECTED 

BOLD = VALUES EXCEEDING THE REMEDIAL GOAL OPTION 
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DEPARTMENT OF THE NAVY 
SUPERVISOR OF SHIPBUrLOING, CONVERSION AND REPAIR. USN 

PORTSMOUTH. VIRGINIA, ENVIRONMENTAL DETACHMENT CHARLESTON 
1899 NORTH HOBSON AVENUE, BUILDING 30 

NORTH CHARLESTON, SOUTH CAROLINA 2M05-2106 

Mr. John Litton, Director 
Division of Hazardous and Infectious Waste Management 
Bureau of Solid and Hazardous Waste Management 
South Carolina Department of Health ·and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

Dear Mr. Litton: 

IN REPLY REFER TO; 

Ser: 968 

NOV 17 1998 

The enclosed completion report for SWMU 38 is submitted to fulfill the 
requirement of Permit Condition IV.D.6 for Permit Number SCC 170022560. If 
the Department of Health and Environmental Control should have any questions, 
please contact Reece Batten of Southern Division Naval Facilities Engineering 
Command at (843)820-5578 . 

Encl: 
(1) Completion Report for SWMU 38 

Copy to: 
SCDHEC (Mr. Tapia, Mr. Bergstrand) 
USEPA (Mr. Spariosu) 

. ~£~ 
Director 

CSC Naval Base Charleston (Mr. Shepard) 
NAVFAC (Mr. Batten) 
EA&H (Ms. Maddux) 
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, 

.,;T 

Mr. Paul Berstrand 

DEPARTMENT OF THE NAVY 
SUPERVISOR OF SHIPBU1LOING. CONVERSION AND REPAIR. USN 

PORTSMOUTH. VIRGIN ..... DETACHMENT ENVIRONMENTAL CHARLESTON 
1", NOR11t HOBSON AVENUE. BUILDING ~O 

NORTH CHARLESTON, SOUTH CAROUNA 21406--2101 

South Carolina Department of Health & Environmental Control 
Bureau of Solid and Hazardous Waste N.1anagement 
2600 Bull Street 
Columbia. SC 29201 

Subj: ABANDONMENT OF MONITORING WELL NBCA-38-01 

IN REPLY REFER TO: 

Ref: (a) Approved Interim/Stabilization Measure (1M) Work Plan for Waste 
Management Unit (SWMU) 38, Naval Base Charleston. Charleston. SC 

(b) South Carolina Well Standards and Regulations R. 61-71 

Dear Mr. Bergstand. 

Abandonment of monitoring well NBCA-38-01 was identified in paragraph 4.1 of 
reference (a). Abandonment of this well was determined to be necessary to facilitate 
excavation at the well location as part of the 1M process. This well is located adjacent to 
the Hess Tank Farm boundary line at the Charleston Naval Complex. Fourth quarter 
sampling of this well is complete. 

Please be informed that on April 22, 1997 this well was abandoned in place by 
Environmental Detachment Charleston (DET) personnel. This was accomplished by 
filling the 2 inch PVC well casing with cement grout in accordance with the requirements 
of reference (b) and under the supervision of Mr. Chuck Stutz of Southern Division Naval 
Facilities Engineering Command, Caretaker Site Office. Mr. Stutz is a well driller 
licensed by the state of South Carolina. 

,"-
Questions and/or comments regarding abandonment of this well should be 

addressed to WilJiam W. Smalls at (803) 743-6777 extension 125. 

Distribution: 
EPA (1. Basset) 
SCDHEC (J. Tapia) 
sorv (Code 1876) 

cdJAfi--
E. R. Dearhart 



DEPARTMENT OF THE NAVY 
SCUTHE!=IN OMSlOH 

P.O. acx 1;0010 

2!!5 EAGl! OFlIVE 

"ICRTH CHA~L.SrCN. S.C. 2MU.;QIO 

Mr. Wray Mattice 
Chambers Landfill 
Hazardous Waste Permitting Section 
P. O. Box 145 
Dorchester, SC 29437 

Dear Mr. Mattice: 

SUBJECT: WASTE DISPOSAL CHARACTERIZATION AT SWMU 38 

5090 
SerCSOm 
24 July 1998 

This letter provides information concerning the pesticide contaminated soils identified for 
removal located at SWMU 38, Charleston Naval Complex, Chprleston. SWMU 38 is a 
graded gravel area that was used as a temporary storage area for nonperishable industrial 
equipment from 1940 through 1995. 

An entomologist familiar with pesticide control practices at the former Charleston Naval 
Shipyard explained in the enclosed e-mail that the levels of DDT, DOD and DOE at SWMU 
38 are consistent with application levels used on the Naval Base from 1950 through the 
early 1970's and did not originate from a spill of the pure commercial product. There is no 
documentation supporting any spills of DDT at this site from previous investigations. 
Therefore, the Navy has characterized this waste as nonhazardous. 

S. C. Department of Health and Environmental Control (SC DHEC) reviewed the Navy's 
characterization methodology and confirmed that the soils at SWMU 38 are not 
contaminated with a listed (RCRA U-Usted or P-Usted) waste as stated in the enclosed e
mail. Therefore, the soils are not considered hazardous waste. 

For additional information, please contact William A. Drawdy at 743-9985, extension 29. 

;~;y.~~ 
H. N. SHEPARD II 
Caretaker Site Officer 
By direction 

Enclosures: (1) E-Mail from Tony Hunt (SOUTHNAVFACENGCOM) of 7 Jan 98 
(2) E-Mail from Johnny Tapia (SC DHEC) of 18 Feb 98 
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ji-.r:'s ~cn. ?ublic ''''arks depa=~::te!lt. conce::linq ~!le DDT le'tTels·. - :he rol':owl.nq 
':'5 a summa:-' or our :=on'Te:sat:'on. 

DDT and s~~ila= ~ompounds {QOE. DOD ~hic~ a:e ~ore i~pu=~~ies ~~an 
decrradat.ion cr daucrhce.:- ::Jrcduc':.s} ~ere acolie:o eXT:ens::relv a":. t.he Ya'ral 
9ase becrinninq in t!le 1950's ~h=ouqh the earl" 19;0'5. !hi5 cesticide was 
used for ~er.nitEL mosQuico. t:Jr: oests, and fi 1f cont.=ol ::r:..ma=ilv. -The 
ccmpound is hydrophobic and Has applied by mixing in concBat=acions of 5 -
iO% bv volume elf diesel fuel. ~erosine or JP-5. This foc ot the 
ges~ic~de ~as purchased ?re~ixed by the government. Ot.her :orms Nnich 
-..rere used icc':"uded · .... et-:.able ~oW'ders ana ~muls~i~able forms 'N'nicn could tle 
:nixed ·..;it!l · .... ate.= for applicJ.1:ion. 

The cesticide ·",as acolied in several wavs. Mosauico and :_'f cont=ol -.... as_ 
accompiished by use oi-C!le ?et=oleum based torm and generat:.~q a rag by 
?our~~q ~~e liqu~cr ave: a hot manifold Nh~cn cr2aced a dense. DOT 
~oncenc=aced smOKe. In low lying areas where mosquito breedina was a 
oarcicular oroblem, .55 gallon·arums were cut in hali and filled ~ith the 
pet=oleum/Din miXture and allowed co_overflow .. .dw:ing .rain events whic.'l 
aiscersea the material across the surface ~f oanoed areas. 

Soil contamination could ::3.sil·, be in ':.~e order of maan~t.ude or 1000 ::Jom 
:=cm :.~e ?e'C,=:)leum/ODT ::l~:{"C:.lre. :he ?ubl:'c Works area ::ould :3.sily have 
~eEn -.... here some ~f :.~ese 55 -gallon 4rums ·.;ere placed. . 

~r. 3enne~~ a~so of=ered ':'==ormat':"on on Calordane ~hic~ Has ased :nt~ :'!le 
:980 I s ac ~he ~aval 3ase. .?!.cciic3.tion =a'Ces could easi.!..., .:-esult. in soil 
contaminat:.on in the 500 to iooo ppm range. This concaminant ~ould also 
~xcec":. ~~ be · ..... idesDread since it. ''''as used for lawns and. o't.her 1:.urts EO 
=00t:01 pes~s in these areas. This chemical is as persis~ant as DDT, 
con~aiQs a number or differen~ isomers and-would not. be eXDec~ed co migrace 
t::.-om · .... here it. was applied. -

One ~hing "0 look at where we have high ODT hits then is PARs and Diesel 
aange Organics which may give us a clue ~o whac occurred. 3ill was noC sure 
of ~he emulsion composition ~hicn could give us some idea of Nhat co look 
for ~l1ere. howe'tTer it. may L.:-:-ele·ranc Lf che concentrations are in a range 
~~ac ~s equal ~o or less t~an ~~e 1000 ~pm order of magni~~de (applic~t~on 
:-anqe). : beli.eve t.!lis gives 'us sur:::"ci.enc jus~:'=icat':'cn \:0 c!1arac~eri::.e 
sc~l :n ~his :-ange ~s i~dust.=ial ~as"Ce only. 

!'ony 
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GUr!fer;Ie~mY"~~-":'~::=~ .~~~-=-~_=- .---.. -.. - ----- .. ~ 
--.". ---=------"---'~"-

From: Heames. Jed 
Sent: Monday. May 18. 1998 10:30 AM 

I 
To: tgunter@edc.net 
Subject: FW: Waste Disposal Charactenzation at SWMU 38 

Jed heames 

-Original Message-

From: 
Sent: 

M A (Tony) Hunt ISMTP:mahuntrci)efdsoutIT.navfac.navv.miU 
Monday, May 18. 1998 9:46 AM 

To: jheames@edc.net 
Subject: fwd: Waste Disposal Characterization at SWMU 38 

The info you requested .... 

Original Text 

I From: 

PM: 

"Johnny Tapia" <TapiaJM@columb34.dhec~state.sc.us>, on _'h. 

2L18/983:45 

'To: SMTPccvincoaciilNAVFAC EFDSOUTH[<THaverkost@Ensafe.com>], 
SMTP@lncoq@NAVFAC 
EFDSOUTH[<SPARIOSU.DANN@eoamail.epa.gov>]. 
SMTP@lncog@NAVFAC 
EFDSOUTH[<Dearhart Earl R@mlink.repair.navv.mil>J. 
SMTP@lncog@NAVFAC 
EFDSOUTR[<Tunstall Jerome N K@mlink.reoair.naw.mil>]. Daryle 
L 

Fontenot@Code 18@NAVFAC EFDSOUTH, M A (Tony) Hunt@Code. 
18@NAVFAC EFDSOUTH 

Cc: SMTP@lncog@NAVFAC 
EFDSOUTH[<8ERGSTPM@ow.state.sc.ll"'>j 

- High Priority -

Gentlemen. 

After last week's meeting I took on myself to confirm that the soils at SWMU 38 
contaminated with pesticides (DDT, DOE) were characterized appropriately for 
disposal. The question revolved around DDT being listed as U061 waste and the 
regulatory interpretation of application to the land. 

After consideration of a/l factors, it is clear that the DDT mixture purchased by the 
Navy was used for its intended purpose, as a product. The soil. although 
contaminated now is not because a documented spiff, leak. etc. of a listed waste 
(U061) managed at the unit (SWMU 38). Therefore. since the soil is not 
contaminated with a listed waste, it cannot be considered hazardous waste. This 

1:'_ .... 1,-. ...... __ , ... , 



pesticide contaminated s0il should be managed as "Contaminated Media" and 
apply the Best Management Practices available. 

Guidance en managing contaminated media can be found en Guidance Number 
TSC-92-02 from EPA Region IV. dated December 28. 1992. 

If you have any questions. please call. 

Johnny Tapia 
SCDHEC 

Enclosure (2) 



APPEl'"~DIX C 

RiSK EVALUATiON 



Preliminary Risk Evaluatiou for SWMU 38 Following Initial Excavation 

Site Back&round and JJmsti&ath'e Approach 

SWMU 38, formerly a stomge yard associated with Buildings 1604 and 1605. is JocatH! on the 

nonhero bouDdaIy of Zone A. Matcriala fonnerly sr.orcd in SWMU 38 included wooden pallets, 

hom, automobile&, and empty drums. Foorteen SUIface soil samples we:e co!!eetcd as put of the 

1995 CSI activities 11 SWMU 38 during three sampling rounds. 

Interim measures were conducted at SWMU 38 involvin& the removal of soil due to eltvared 

cOl1Caltt3tions of 4.4'·DDD, 4,4'·DDB, and 4,4'-DDT detected in the RFI. Soil was excavated 

to a depth of 4' in twO 10' X 10' square =5 at RFI sample loations 038SBOOl and 038SBOO3, 

The following assessment is based on dallL that was gtihen:d af"LCt imerim meaSUIei iicUVHies. 

Eigbt c:onfinnatory surface !Oil samples WC%e collected in proximity with the excavated areas. An 

additional twelve gas cltromatogIapb samples were roUerted from the surficial interval in the same 

vicinity. Surface soil samples from the 20 sample locadons were used to quantitatively assess soil 

exposure pathways. Nine immunoassay samples were also collected at the surficial interval in the 

initial sc:reemng against residential RBCsfor 4,4'·DDD. 4,4'·DDE, and 4,4'.DDT. 

Exposure An !!lent 

&:porun Setting 

SWMU 38 is located along the northern bouDdar)' of NA VBASB and is clllICtUly covered with 

soil and gravel. The site is within I. modcratc1y developed area of NA VBASE, and most 

sumJUnding parcels are occu:pied by WarMollSC buUdiniS and/or parldng lots. Cu=t base rensc 

plans indicate that the SWMU 38 area is sIsl.eri to be developed I.S II. marine teIminal and 

warehouse $lOrage area. It is likely that the aUl101llldin& a:rca. will either maintain its cuuent 

fearures or be SUbject to conmuctionirenovation activities. 

Potentially Exposed POpuliztlolU 

The most probable ~!Od populations are cumnt and fuInre site wodcrs. Additional potmtlally 

exposed populations arc hypotbetical future site residents. Futnre site resident and worker 



expo.mre scemrlo.s were addressed in this rlsk assessment. Current exposure to workers is discussed 

qualitatively in relation to the future workers and future residents. The hypothetical future site 

worker sceoario assumes continuous exposure to surface soil conditions. Current site workers' 

exposure would be less than that assumed for the hypothetical future site worker scemrio because 

0: their limited soil conw:t. Chrouic exposum to subsurface soil conditions (i .c. gmaIef than 3 feet 

in depth) duc to construction evems is uD,likely due to the shallow water table in the area. 

Therefore, future worker assessmc:m is considered w be protective of born CUIIeIIt site use and 

future constIUction events. The fu1Ure sitc resident scenario was developed on the p~ mat 

existing buildings and surface coverings would be n:movcd and re"i'laced with dwellings. 

Exposun Pathways 

Exposure pathways for the site workers &Ie deanal contact and incidC!mll.l ingestion of surface 

soils. The exposure pathways for future tesidentialland use are the same as those for the future 

site v;erker. In addition, the bypothetical furure sire worker scenario assumed continuous 

exposure to surface soil conditions. Ucifonn exposure was assumed for ill sample locations. 

/Upomn Painl ConcVlt1'lltions 

Twenty SWMU 38 SIlIface soil samples, lep:tesentin~ approximately 0.1 acres or 2/10 of a typical 

one-half acre expoSUIe UlIi1 area, were analyzai forpesticide3. Table 2 presents the EPCs for the 

COPCs identified in surface soi~ by using the 95% "CCL. The 9S9Ii UCL for4,4'-DDT exceeded 

its maximum coneentration. AJ a result, the maximum concenuatiDn was used as the BPC for 

4,4'-DDT. Tile EPCs pre.,."ted in Table 2 represent an upper-bound concentration for each 

cope in the 0.1 acIC area. 

CDrs for ingestion and dermal contact with soils are shOIVIJ. in Tables 3 and 4, zespectivc1y. An 

FIJFC approach is used for estirnaI:ing the risk and hazard from the son exposure pathways lince 

it is unreasonabic to assnme that a potential. .recqxor will be chronically exposed at: the upper-. . 

bound son concc.ntration, in the 0.1 acre &rea. The exposure unit area WB! considered to be 

approximately one-half acre which is typical of a residential lot. SiDce the upper--bDUlld 

0CIfII CIImrion ~"U cW:ula!ed for an area. the size of 2110 of a half acre, the EPCs for 4,4' -DDD, 



'. 

4,4'-DDB, and 4,4'-DDE wee adjusted by an FIlFC tCIm of 0.2 to account for the fact that a 

hypothetical site resident or future site wOJkcr would not be cbronical1y exposed to this isolatM 

area of mnilljUi!I COOO-n! 'atioa. FIlFC terms arc based on the spatial distribution assuming that 

expoSUIC is unifoml in the exposure uni.t area. 

Tmc:ity Assessment 

Toxicity as5e3SmeJ1t terms and methods are discussed in Section 7 of the SWMU 38 RFI rcpon. 

This infonnation was used in. the quanIification of risk. and hazard associated w~ soil and 

groundwater CO!'Hmi,,_ts. B~"f tmn<'.Ological profiles for each cope are provided in the 

following paracraphs: 

4,4'-DDD, a by-product oftbopesticide DDT, is a compound typical ofbalobeozcne derivatives. 

It is soluble in fat. bat not in water, and its target organ is the brain. This analog of DDT is.the 

!~ toxic of the three primary DDT analog (ie .• the least Iikcl.y to cause cancer). Otber DOD 

effects could include cd! death in the liver, fatty change of heart muscles, and kidney damage. 

If an iDdividuallo$CS body fat, DDD concetttrations are not stored at suffldent concemrations to 

induce IOxic effects (Dreisbach, et al., 1987). 11lis compound is listed as a B2 carcinogen, and 

USEPA set the oro SF forDDD to 0.24 (mglkg-day)'l. 

4,4 '-DDE is a compouud typical of halobenzell& derivatives and is a by-product of the pesticide 

DDT. It is soluble in fat, but not in water, and its primary taqet organs arc the liver and brain. 

DDE is the fomt of DDT wbidl accwnuIatc:s in organisms and is thrugbt to be respoiWble for ege 

sheIl thinning and other ecological effects. DDE bioconccnttates in aquatic organisms and can 

sigDificantly alter the ecology of some arc:as, especially wbcm DD£-contalnjpg aquatic spcc:!es are 

a critical species in the food chain (Drejshach, c:.t aL, 1987) (lIane, et aI.. 1991). This compound 

is listed as a B2 carcinogen, and USEPA set the oral SF for DDE to 0.34 (mglkg-da.yyl. 

4,4 '-DDT is a pesticide which is soluble in fat, but not in wate.r. l'b= primuy Wiel organ of 

DM is the btain. Other DDT effec:ta COIlld include cell death in the Rver, fatty change of bean 

muscles, alId kidney damage. In a study mentioned in Dreiabaeh , et aI., workers histotically 



exposed to DDT Iud up to 648 ppm. DDT in their body fat, but no adverse health effects were 

observed. If an individual loses body fat. DDT CQIICCntmiQIJS are not stOred at sufficient 

conccntratiollS to induce toxic effects (Dmsb;ch, et al., 1987). ~ listed in IRIS, the critical 

noncaIcinoJeI1ic effect of DDT is liver lcsioDs. USBPA derennincd the oRl RiD to be 0.0005 

mrJkg-day, with an UDCCnainty factor of 100 and I. modifying factor of 1.0. Canfidcm:e in the 

RID is medium. DDT is a class B2 carciJJogen based on IUmors observed in seven studies in 

variOUl mouse stmins and three studies in rats. DDT is structurally dmjlar to other probable 

carcinogens, such as DDD and DOE, COIlUDon cfqradatiDn products of DDT. USEPA. determined 

the oral SF to be 0.34 (l!!gIkg-<by).I. 

Risk Character.i%ation 

Exposure to surface soil onsite was evaluated under both residential and industrial (site worker) 

scenarios. For these sceaarios, the incidental ingestion aDd dennal contact exposure pathways 

computed separately to address child and adult exposuTC. Tables S and 6 present the comtnned 

cm:Inoeenic risks and/or HQs amclared with the incidental ingestion of and dmnal contact with 

Site surface soils, respectively. 

HypothetWJJ Site RcsidDUs 

The ingestion ILCR. (based on the adah and child lifetime wei&hted average) for SWMU 38 

surface soils is 2B-04. The demIal pathway ILCRis IE-04. 4,4'-DDD and 4,4'·001' were the 

primary contributors for each pathway, and 4,4'-DDE was a. sCCOlldazy contributor. Tbo 

computed haza%d Index for the adult aDd child resident were 1 and 9, reapecdveJy, for the soil 

inge:;t:iOIl palhway. The computed bazJm1 index for the adult and child demlal comacc pathways 

were 0.8 and 3, 1UpeCtiveJy. 4,4'-DDT wu tho sole contribotor for both the iqestion and 

dermal pathways. 

Hypotlutictll Siu WonUn 

Site worker n.cRs are 3E~S and 4B-OS for tbc in;estion and deJmal cOJltaCt pathways, 

respoc::tiwly. 4,4' -ODD aDd 4,4' -DDT were the primary c:nnumuton for both patbways. Hazard 



indices for the inpon and dermal parllways iII\: 0.4 and 0.6 fox the ingcstiOJl and dermal 

contributor for both pathways. 

coc, Identified 

ChcmiC3l$ of CCIlCenI were identified based on C\IImlIati.";c (all pathway) risk and hazatd projected 

{Dr this site. USEPA has establisbed a gr:n.c%any acceptable mk range of lE-04 CO lE-06, and Il 

hazard index thre$bold of 1.0 (UDity). As recommended by SCDBEC, a CDC was considered to 

be any chemical contributing t:l a cumulative mk level of 1&06 or greater andior Il' cumulalive 

baw'd index~ LO. if its !ndi~idual IL<:R.excee4s 1£-06 Mits bazud quotient e:xceeda 0.1. 

For carcinogens, this approach is Ml!rivc1y conservative, because a cumulative risk level of 1 E-04 

(a'-ld individual n..cR of lE-06) is recommend:.d by USEPA Region IV as the trigger for 

establishing COCs. The CDC seleaion method presentlld was used CO provide II more 

,:o;nprehen&i.ve evaluation of chemicals corurlbuting te caICinogCJlic risk or noncazcinogooic 

hazard during the remedial goal options development p!!X'.ess. Table 7 provides a ,"mmary of 

COCs identified in soil Cased on contribution to cumulative ILCR or h3zm1 index. 

HypotJutictd Site Red4mts 

4,4'-DDD and 4,4'-DDT were identified as CDCs based on their contribution CO cumulative 

ILO. 4,4' ·DDT wall also identified tis a COC based on its contribution to cumulative bazaId 

index. 

HJPothdical Site Wom1l' 

4,4'-DDD, and 4,4-DDT were idc:ntifioo as COCS based on their conttibution CO cumulative 

ILCR. 

4,4'-DDD and 4A'-DDT were each detected in cleven of twenty Sllri'lll'~ soil ... mr!es, ~i!:h the 

highest colla:unations found at location j (SSO and 1,790 mg/kg ICSpCCtivcly). This sample was 

collected from the western ed&e of the eJU:a,'ated soilaJSOCi.atcd with sample location 038SBOO1. 

4,4'-DDD lI.IId 4,4'-DDT sutface soil COI'Ic:tu1llations were, however, detcctcd at c:ona:utradons 

above their COII~ rcsldemia1 ImCs at 4 of 20 a.ad 8 of 20 sample 1ocadons. n:spectively. 



RIsk Uncertainty 

CJuuccI~ri:r.atto" oj ErpoSUTC Setting and Idmtijiaztton oj Erporun Pathways 

'The potcmial for high bias is introduced through the expoSUIe setting and pathway selection due 

to the highly con!IerVaO.ve a&SUmptioDS (i.e., future TClIidentia! use) m:ommcnded by USEPA 

Reeion IV and SCDHEC when assessing potcutial future: and current exposure. The exposu1'C 

assumptions made in the site-wotXer s ...... ario ate highly PlCAcctiYe and would teud to overestimate 

expoSUTC. Although current and :future cxpo~ to impacted aEeIIS is possible, the frequency and 

durmon of ditect contact arc quite low in compaIison to those assumed 1IlIdcr either resideutjaJ 

Re:sidemial use of the &ire is not expected, based on = me usea and the natUre of surrounding 

buildings. Current base reuse plans call for Zone A to become a marine tennmal. If this area 

were to be used as a residential site, the bttiJefingli would be demolished, and its concrete footing 

residential setting. The soils could be covered with landscaping soil, houses, and driveways. 

Consequcm1y, expo= to cum:m suIfaec soil conditions would DOt be likely UDder a true future 

sccnarlo. These factors indicate that expoSUJe pathways a.ssesscd in this BHRA would gcnctally 

overestimate the risk and hazard posed to future site residents. 

Ddenrlirullion oj Ezporun Point eo"centnztiom 
The 95% UCL for 4,4'-DDT exceeded the maximum detected conc:emmtion. As .. result, the 

maximum de!ected surface soli COttccDttation was used as the EPC for 4,4'-DDT. Since it is 

unlikely for an Individual to be chronically exposed to an isolmd area of maximum or upper

bound concentration ('hot spot'), a FIlFC term was applied to the EPC to rcfIect the spatial 

distribution in SWMU 38 surface soil., relative to a one-half acre exposure uuit area. 

Frtqumq oj Delt!ction and SpatUzl DlstributiDn Sail 

4.4'-DDD and 4,4'-DDT were each dea:cted in 4 of 20 and 8 of 20 &UIface soil wnp1cs. 

respectively at conccnttation.s in excess of their residential RBC&. 1bcae deteetions are isolated 

to tbe northern portion of the site. 



As indir:liie.1 by the discl1$$ions above, the uncertainty and variability inIwent in the risJc 

assessment proc.e3S is gzat. In addition, many ~-!1pIlCifje factors have affected the ~ 

of this assessment that would positively bias the risk: and hazard estimate., Exposure 

pathway-specific sources of uncertainty ale discussed below. 

Of the CPSSs screened and eliminated from fOIlDal assessment, none was repoItCd at a 

concentration close to its RBC (i.e., within approximately 10% of the RBC). The use of 

maximum concentntions for screening comparisons minjmires the J1keJjhood of" potentially 

significant cumulative risk and hazard based on the eliminated CPSS. 

Although the futUIe land use of SWMU 38 is unknown, both the wotter and IeSidential exposure 

scenarios were assessed in this HHRA. Current base reuse plana call for the development a 

marine terminal for Zone A. As prc:vicIlsIy discussed, it is likcly that residential scetllrlos w01Jld 

iead to ov~ of risk and/or hazard. 

Ri5k Summary 

The risle and hazard posed by contaminants I.t SWMU 38 were assc.s3Cd for the hypothctica.l 

site-worlcer and the hypothetical future site resident under ICB.SOtlablc maximum exposure 

assumptions. For suxfacc soils, the incidental ingestion IlIId dermal contact pathways were 
asSCS!Od In this HHRA. Table 8 provides 5IlDUl1aOes for each pathway/recepbJT group evaluated 

for SWMU 38. 

lbmedlal Goal OptiOD! 

Sutfa.ce soil ROOs for cucinogcns presemed in Table 9 were based on the lifetime wei&bted 
average site resident and adalt &ite-wOIker, respeetivcly. Hazatd-based RGO. were calclJlatcrl 

based on either the hypothetical child IeSideIll or the adult site-wOIter, as noted in each of the 

corresponding tables. 'IbII background fI!f!!te,o;;e CO!!ceuuat!on for L~-UC in solI wO"olld equate 

with a risk of approximately 2B-05 under a residential scenario and 3E-tl6 under the wo.tbr 

scenario, as sbown on Table 10. Therefore, a reasonable remediation goal would ran between a 

taIget risk of IB-06 and 1~. Hence, the reasouable It'sidenrfal ROO zaogc5 frosn 9.2 mg/kg 

to 92 mWkg for 4,4'-DDD aDd from 6.S to 6S mgJq for 4,4'·nDT. Beca!J!!C it is likd.y that the 



area. will maintain its industrial usage the WOlXer based RGOs ranging from 4S mgllcg to 4S2 

mg/kg for 4,4'·DDD and from 32 meJkg to 319 mg/kg for 4,4'-DDT would be most appropriate 

for this site. 



Tahlc9 
Renoediol anal Option. Surf ... Soil 
SWMl/38 
I'll"'" Base Charlcston, Zooc A 
CbarlcSOIl, Routh C.'Olin. 

, j 

B ... ldoatlaJ.B .... a.n..w (' ..... 1 OptloaA 

Hazard-13a,u.'d 
SIoj>e Reli:renre Remedial Goat Clpions 
IPactor r>o.e !'we EI'C J 1 •• 1 

C~l (ml!!'kx-dqH (mwl<!!-d!y) Factor mgtkj ~ 

~.~'-DllD 0.24 Nt\. 0_2 469.:>7 NIl NO Iff) 
4,4'-DOE O.J~ NA 0.2 1.8;2 NIl ND NT> 
4,4 '-DDT OJ4 0.0005 0.2 179'0 4SS IS2 I ~ 

W.rker-BHtd Rcmedlad <Ie.1 Optil •• 

'Slope Rcbcncc 
I~~ Do .... ~1IFC 

ChaJucd (nw1-:tdaz)-l (n5~Lf.!!'I0f 

".4'-DllD 0.2. NA 
4,4'-DDE OJ4 NA 
4.4'-DDT 0.34 0.0005 

NOms: 
EPC Il>q:mun: poiDt OOIlCCIllntIloo 
NA Nee: applicable 
NO Nol. ~utllJt.'d 

0.2 
0.2 
0.2 

lI ... ard-F1.",d 
Remedial Go.l Opticcls 

E1'C J I 0,1 

m~ _..!!!~l mm I!IgI\; 

469.5,1 NI) ND NO 
U2 1m NO NI) 
m~ 5807 1916 194 

Risk-A.-I 
Remedial (icel Opticns 
lE-tIi 1E-.S l~ 

9,2 92 918 
('.5 65 648 
G.S . ti~ t>48 

Rjlik-llasod 
Remedial c","1 ()I~ioos 

IE-06 11-03 II~ 
olskg ~g nrgots 

45 452 4516 
12 319 3188 
32 119 31811 

- Rr:aedi.J IDa! cptioos ~ bucd ell !he hft:limc -i&ht-d IYlll"!lC lOr carcioogms 
und Ibc dtiId JClidcnl or ~itc: 'tMJJhr lOr IlO'ncarcUtOp 

,i " , i . ;" ,,) 

BdBflll1lld 
COl¥!Cl.,ltk", 

m 

NA 
HA 
Nt\. 

F1ackgroood 
Con=IIrWOIl 

L __ 

NA 
I~A 

NA 
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Table 10 
RisklHazard Associated witll Background lllOrganic5 
NA VBASH - Charll~ston • Zone A 
Charleston, South Otrolina 

Residential 
Reference 

Parameter Cone. (mg.iksl 

~Iumi .... m 12800 
~rsetic 9.44 
Barium 53 
Chmmilfil 50.4 
Cobalt 4.4 
Copper 165 
Mans!anese 98.1 
Mercury 0.3 
Nickel ]J.SS 
Selenium 1.2 
Vanadium 

. 
29.24 

~1lC 207.6 

. 
Backgrotllld Huard 

h lativc Back~l!ld Risk 
Notes: 
ROO - R.t:medial goal option 
ms/kg - milligrams per kilogram 
NA - Not applicable C'f not available 

RGO@ RGO@ Background 
m", I IE-6 Hazard 

729:27 NA I. 8 H-O I 
21.9 0.38 4.3E-OI 

5105 NA I.OE-02 
72927 NA 6.9E-04 
4376 NA 1.0B-03 

255245 NA 6.5E-04 
36~~ NA 2.7E..Q2 

22 NA 1.4£-02 
)4~i9 Ni\ 9.3£-03 
3diS NA 3.3fl..OJ 
SID NA S.78-02 

21818 NA 9.SR-03 

0.74 

=-
lndustrial 

Background ROO@ RGO@ Background Background 
Risk ID=I . 18-6 Hazard Rillk 

NA NA NA NA NA 
2.SE-OS 435 2.71 2&02 J.5H.{)6 

NA )01500 NA SB-G4 NA 
NA NA NA- NA NA 
NA 87000 NA 58-05 NA 
NA 53782 NA lE-03 NA 
NA 67800 NA IE-03 NA 
NA 435 NA 7E-04 NA 
NA 28993 NA 5E-04 NA 
NA 12-48 NA 2&04 . NA 
NA IOH8 NA 3&.t)3 NA 
NA 434894 NA SB-04 NA --

0.031 
2JE-OS 3.SH-06 
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DESCRIPTION PROGRAM DATA 

FacilltyllR s'tel (if appllcabln) g:; 

.. 

J ~) ~) 

ICHIEMICAL OF CONCERN BASEC 
I SAMPLE:Snl: .... nAJ ON SITE OPERATIONS 

,-:,;;~~' 

'-)' ~) "'} ~J l~ '~J c> .,; ';:,j ~;, ~,; ("\1 
,~ 

ANALYSIS fi'ERFORMED SAMPLING REQUIRED 

x X X 

X~ X x 


	Corrective Measures Study Work Plan, Rationale for No Further Action, SWMU 38, Zone A, Charleston Naval Complex SC  (Feb 2001)
	Transmittal
	Certification
	Contents - partial, pages missing
	Acronyms
	Introduction
	Technical Basis and Rationale for Corrective Measures Study Work Plan
	Source Area Delineation Sampling Approach
	References
	Excerpts from Zone A RFI
	IM Completion Report, DET, 29 Oct 1998
	Table of Contents

	Oil/Water Separator List


